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HOACHUMTEJIBHASA 3AITMCKA

Pabouas nporpamma «Xumus» B 7 Ki1acce cocTaBlieHa Ha ocHoBe [IpuMepHO# mporpaMMbl OCHOBHOT'O OOIIIETO
obpa3zoBanus 1o xuMuu 1 [Iporpammer kypca «Xumus. BBogHbIH Kype» it 7 kinacca o01meodpa3oBaTebHBIX
yupexaeHuit no xumuy, aBropsl O.C. I'abpuensy, N.I'. Octpoymos, 2020 r.

[Iporpamma paccuntana Ha 34 yaca B rof (1 yac B Heemro). [IporpaMmMoitl mpeaycMOTPEHO IPOBEICHHE:
- KOHTPOJIBHBIX PaboT — 2;
- MpaKTHUYECKUX padoT — 6;

[Ipemnaraemas pabodasi mporpaMma pearn3yercs B yueOHHKaX XUMHUH H y4eOHO-METOIUIECKHUX TTOCOOMSIX,
CO37IaHHBIX KOJUIGKTHBOM aBTOPOB 1o pykoBojctBoM O.C. 'abpuensna.

[IpernogaBanre XUMUK B 7 KIIacCe pacCUMTAHO Ha UCIONIb30BaHue yaeOHuka: ["abpuensa O.C., Octpoymon U.T".,
AxireounanH A.K. Xumus. Beogssiit kype.7 kiacc./ M.:Jlpoda, 2020.

JlaHHbIH yaeOHNK BXOIUT B DenepaibHblil nepedeHb yueOHUKOB, peKOMEH/I0BaHHBIN (JIOITyIIIeHHbIH)
MunucTepcTBOM 00pa3zoBaHus U HaykKu P® K HCIOIB30BaHHIO B 00pa30BaTEIHLHOM MPOIIECCE B
0011e00pa30BaTEILHBIX YUPESIKICHHUSIX.

OO0mas xapakTepucTHKa y4eOHOro mpeaMera

B cootBerctBUm ¢ denepaabHBIM TOCYIApPCTBEHHBIM 00pa30BaTeNFHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
00pa3oBaHUA yyaliuecs TO0JKHBI OBJIa/IeTh TAKUMHU TIO3HABATEIbHBIMU YUeOHBIMU ACHCTBUSAMU, KAK YMEHHE
(hopMynupoBaTh MPOOIEMY U TUTIOTE3Y, CTABUTD LIENIH U 3a/1a4K, CTPOUTD IUIAHBI JOCTIKEHUS LIeeH U pelIeHus
MIOCTaBJIEHHBIX 3ajiay, IPOBOJAUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JIeaTh BBIBOJbI M YMO3AKIIIOUEHHUS], IPEACTABIATD
HX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome atoro, yuaiuecs 1OHKHbI OBIaJETh IPUEMaMU, CBA3aHHBIMHU C
onpezeNeHHeM NOHATHI: OTpaHUYUBATh UX, OTIUCHIBATD, XapaKTEPU30BaTh U cpaBHUBATH. Cle10BaTeIbHO, IPH
W3yYCHNU XUMHU B OCHOBHOM IIKOJIE YUaIIHecs JODKHEI OBIAAETh YICOHBIMHU EHCTBUSIMH, TIO3BOJISTFOLITIIMA FM
JIOCTHYD TMYHOCTHBIX, IPEIMETHBIX W METAIPEIMETHBIX 00Pa30BaTENbHBIX PE3YIBTATOB.

[Ipemnaraemas mporpamma o XMMHUU PACKpbIBaeT BKJIA] y1€OHOTO IIpeaMeTa B IOCTHKEHHE 1ieJield OCHOBHOTO
o01iero 06pa3oBaHus U OTpeieIsIeT BaxKHEHIINe coepiKaTeIbHbIC IMHIH IPeAMeTa:

* «BCUICCTBO» — 3HAHUE O COCTABC U CTPOCHUH BCUICCTB, UX CBOMCTBaxX ¥ OMOJOTHYECKOM 3HA4YCHHU,

* «XUMHUYECcKas peakLysh — 3HaHUE O MPEBPALICHUAX OAHUX BELIECTB B JPYrue, YCIOBHUAX MPOTEKaHUS TaKUX
MpeBpalleHui 1 croco0ax yrnpaBiIeHUs peakLUsIMU;

* IPUMEHEHHE BEIIECTBY — 3HAHHUE M OIBIT 0€30IMaCHOr0 0OpaIleH s ¢ BEMECTBAMH, MaTepHaIaMy M IIPOLIECCaMH,
HEOOXOMMBIMH B OBITY M Ha TIPOM3BOJICTRBE;

* «I3bIK XUMUW» — OIIEPUPOBAHUE CUCTEMOM BaXKHEUIITNX XUMUYECKUX MOHATHH, 3HAaHHE XUMUYECKON
HOMEHKJIATYPHI, @ TAK)Ke BIIAJICHUEC XUMUICCKOH CUMBOIUKOHN (XUMIYECKUMU (POPMYITaMHU U YPaBHEHHSIMH).

[IponeneBTHYECKHIi KypC IPU3BaH, UCTONIB3YSl HHTEPEC yUYalluXcsl K OKCIIEpUMEHTaM, CPOPMHUPOBATH yMEHUE
Ha0JI01aTh, JeJaTh BHIBOJIBI HA OCHOBE HAOFOICHUH, TTOJYYHTh MEpBOHAYAIBHBIC IOHATHS O KJlaccax
HEOPraHWYEeCKUX BEIECTB. PemaTe pacueTHbIE 33/1a4M Ha OCHOBE UMEIOIINXCS 3HAHUM 110 MaTeMaTuke. Tak B 6
KJIacce B Kypce MaTeMaTHKe yJalluecs: pelaioT 3aja4i Ha HaX0XKJACHUE YaCTH OT IIeJIOT0, UCTIONb3Ysl 3T 3HAHMUS,
MO>KHO PeIlIaTh 33Ja4l Ha HAXOKJIECHUE MACCOBOM JTOJIM 3JIEMEHTA B BELIECTBE M MACCOBOM 10U BELIECTBA B
pactBope.

MecTo nnpeamMera B 0a3McHOM y4yeOHOM IJIaHe

Y4eOHoe cofiep)aHne Kypca XUMHUH BKITIOYAET CIIEYIOIINE KYPChI:
Xwumust. BBomguerit kype. 7 kimace. 35/70 4, 1/2 4 B Henenro;

Xumus. 8 xiace. 70 4, 2 4 B HEJEIO;

Xumus. 9 knacc. 70 4, 2 9 B HEAEIO.



enau n3yyenns npegmera
N3yuyenune xumuu B 7 Ki1acce HAIMPaBJICHO Ha IOCTIKEHUE YUAIIMMHUCS CIIEAYIOIINX TIeTIen:

Gopmuposanue y yqamuxcsi XAMHUECKOH KapTHHBI MUpa KaK OpraHMYeCKON YacTH ero IIeJI0CTHOM
€CTECTBEHHOHAYYHON KapTHHBI;

paszeumue NO3HABATCIIbHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH ydamuxcs B Iponecce
H3y4YCHHUA UMU XUMHUYECKON HAYKH U €€ BKJIaZla B COBpeMeHHBII;'I Hay‘IHO-TCXHI/I‘-IeCKI/Iﬁ mporpecc;

gopmuposanie BAOKHEUINX JIOTHIECKUX OTEPaIMii MBIIUICHHS (aHAIN3, CHHTE3, 0000IIeHNE, KOHKPETU3AITHS,
CpaBHEHHUE U JIp.) B MPOLIECCE MTO3HAHUSA CUCTEMBI BaXKHEUIITNX TIOHATHH, 3aKOHOB U TEOPU O COCTaBe, CTPOSHUU U
CBOMCTBaX XUMHUYECKUX BELIECTB;

eocnumaHue y6€)KI[eHHOCTI/I B TOM, YTO IMIPUMECHCHHUEC NOJTYUCHHBIX 3HaHUHN U yMeHI/Iﬁ IO XMMHUH ABIACTCA
00BCKTHBHOI HeO6XOI[I/IMOCTBIO JJIA Oe30ImacHOM pa6OTBI C BCIICCTBAMHU U MaT€pHajlaMU B 6I)ITy 1 Ha IPOU3BOACTBE;

npoexmuposanue U peanu3ayiis BBITYCKHUKAMU OCHOBHOH IIKOJIBI JINYHOH 00pa3oBaTelIbHOM TPAaeKTOPUU: BBIOOP
npoduis 00ydeHus B cTapliei IIKoje WiIK Npo(phecCHOHAIBHOI0 00pa30BaTEIbHOTO YUPEKICHUS;

061a0enue KIIIOUYeBbIMU KOMIICTCHIUAMA (y‘le6H0-HO3HaBaTeJ’ILHLIMI/I, I/IH(I)OpMaLlI/IOHHI)IMI/I, IOCHHOCTHO-
CMBICJIOBBIMH, KOMMYHI/IKaTI/IBHLIMI/I).

O01eyyeOHbIe YMEHHS, HABBIKH U CIIOCOOBI 1eATEJIbHOCTH

[Tpu 0OyueHun xuMuK 0OJIBIIOE 3HAYCHUE UMEET YMEHHE YUaIIUXCs HaOI01aTh 38 XUMHUYECKUMHU IIPOLIECCAMU.
Hab6mroneHue — 370 He TaCCUBHOE CO3EPLIaHKE, 3TO CI0XKHAs! JeSTENbHOCTh, 00ECIIeUNBAIOIAs TOJTHOTY U TOYHOCTh
BOCTIpHATHSI. MHOTO BHUMaHHsI 00pariaeTcs Ha TEXHUKY SKCIIEpUMEHTa, YMEHHE TIPABIIIHHO U YETKO OMHICHIBATH
pe3yabpTaThl KCIIEpUMEHTa, Ipu3Haky peakiuil. [lpaBuna Th u3zyuaroTcs nocTeneHHo. DKCIIEPUMEHT BKIIIOYAETCS B
TBOPYECKUE JOMAITHHUE 1 IPOBEPOUYHBIC PAOOTEI.

Pa3BuTHE TipecTaBiIeHMA O BEMIECTBAX M MX CBOMCTBAX JJOTHYECKHU MPOJAOKACTCS IPU U3yUEHUH pa3iena
«OCHOBHBIE KJIaCCHI HEOPTaHMYECKUX BeUIecTB». B nTore ydaiuecs JOKHBI 3HATH ONpe/esieHHe, COCTaB, 00JIacTh
MIPUMEHEHUS OTIENBHBIX NPEACTABUTENEH OCHOBHBIX KJIACCOB HEOPTAHNYECKUX BEIIECTB. Y Yaluecs JOKHBI YMETh
OTPENIEIATh 0 COCTABY BEIIECTBA, K KAKOMY KIIACCY BEIIECTBO OTHOCUTCS, 3HATH OCHOBHBIE OTIIMYHS KIIACCOB 110
COCTaBy nu XapaKTepHI)IM CBOﬁCTBaM. HpI/I 9TOM HE€ CTAaBHUTC 3a1a4a Hay‘II/ITI) COCTaBJIATH @OpMYJ'II)I HHU 110
BaJICHTHOCTH, HH TIO CTETEHsAM OKHcleHus. Ha maHHOM 3Tamne JoCTaTOYHO 3HATh KaK U300paXkatoTCs C IOMOIIBIO
3HAKOB XHMHUYECKHX 3JIEMEHTOB (DOPMYIIbI H3YYCHHBIX BEIIECTB, HAYYUTHCS IO TOTOBBIM MOJIEIISIM COCTABIIATh
(hopMyJIBI ¥ 3HATh OCOOCHHOCTH HAaIMMCaHUs (POPMYJT OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BellecTB. [lepuonnueckas
Ta6m/1ua XUMHUYCCKUX DJICMCHTOB HaA HepBOM 3Taric ABJIACTCS cnpaBquof/'I Ta6n1/1ue171 JJIA yqamnxw[ U TOJIBKO B Kypce
8 kItacca gaercs nmepuogudIecKuil 3akoH xuMmudeckux 3nemenToB J[.M.Menneneesa. B 3agaun manHoro Kypca He
BXOJIMT HAIMCAHUE YPAaBHEHUN XUMHUUYECKUX PEAKIINIA, XUMHUYIECKHE SIBJICHHSI U CBOMCTBA OMMCHIBAIOTCS KA9E€CTBEHHO.

@D opMbI KOHTPOJISI 3HAHUI

Cpe30BBIe 1 UTOTOBEIE TECTOBEIE, CAMOCTOSITENIFHBIE PA0OTHI; (PPOHTANIBHEIA U HHAWBUIYAIBHBIA OMPOC; OTYETHI IO
MPaKTHIECKUM U Ta0opaTopHBIM paboTaM; TBOPUECKHE 3aAaHus (3amuTa peepaToB 1 MPOCKTOB, MOACIHPOBAHIEC
MIPOLIECCOB M OOBEKTOB).

Conep:xanue Kypca XuMHM B 7 Kj1acce U pe3yJIbTaThl H3yYeHHs NpeaMeTa.

YaeOHbIit KypcC <(XI/IMI/I$[», B COACPI)KAHNU KOTOPOTO BEAYIIUM KOMITIOHCHTOM ABJIAIOTCA HAYYHBIC 3HAHWS, HAYUYHDBIC
METOABI MMO3HAHUS, TPAKTUICCKUC YMCHUA 1 HaBbBIKU, ITIO3BOJIACT C(bOpMI/IpOBaTL Y yqauuxcs SMOIIMOHAJIbHO-
HNEHHOCTHOC OTHOUWICHUEC K N3Yy4a€MOMY MaTCpually, CoO34aTb YCIOBHUA IJIA (I)OpMI/IpOBaHI/ISI KOMIICTCHIIMH B
HMHTCJUICKTYAJIbHbIX, KOMMYHUKAlIUOHHBIX U I/IH(i)OpMa]_II/IOHHBIX 00J1acTsIX.

PesynbraThl u3ydeHus MpeaMeTa B OCHOBHOW IKOJIE pa3/ieiieHbl Ha IPEMETHBIC, METAlIPEIMETHBIE U JINYHOCTHBIC, U
YKa3aHbI B KOHIIE TE€M, pa3elioB U KypCOB COOTBETCTBEHHO.



Cooeparcanue npozpammol «Xumus. Beoonwtii kype» (34 4, 1 u 6 nedenio)
Pa3nen 1. «Xumus B ueHTpe ecrecTBo3Hanus» (11 4.)

XUMUS — 4acTh €CTECTBO3HAHUS. B3aUMOOTHOILIEHUS YelloBeKa 1 OKpYy»karomiero mupa. [Ipenmer xumuu.
dusndeckue Tena u Bemecta.CBoiicTBa BemiecTB. [[puMeHeHNE BEeIeCTB Ha OCHOBE WX CBOMCTB. HabmoneHne kak
OCHOBHOI METOJI MO3HAHUS OKPYKAIOIIETO MUpa. Y CIIOBHS MTPOBeAeHUs HabmtoaeHus. [ unoresa. DKCepuMeHT.
BrBoa. Ctpoenue miamenu. Jlaboparopus u odopynoBanue. Mojens, MoaenupoBanue. OcoOeHHOCTH
MOJICIIMPOBaHUs B Teorpaduu, usuke, 6uoiorun. Mojenu B Ouosiorun. Myisbku. Monenu B Gu3nke.
OnexrpodopHas MammHa. ['eorpaduaeckie Moaenn. XUMHUIECKIE MOIETH: IPEeAMETHEIE (MOIEIN aTOMa, MOJIEKYL,
XUMHYECKUX U MPOMBIIUICHHBIX IPOU3BOJICTB), 3HAKOBBIE, WM CUMBOJIBHBIE (CHMBOJIIBI DJIEMEHTOB, (POPMYJIbI
BEIIECTB, YPAaBHCHHS PEAKIINi ). XUMHUIECKUH 3JIeMeHT. XUMHUYEeCKHEe 3HaKU. IX 0o003HaYeHHE, IPOU3HOIICHHUE.
Xumudeckue Ghopmysibl BemecTB. [IpocThie u cioxHbIe BemecTBa. Muanekch U ko3 duinentsl. KauecTBeHHBIH 1
KOJIMYECTBEHHBIH COCTaB BEIIECTBA. Y HUBEPCAIBHBIN XapaKTep MOJ0KEHUH MOJIEKYIISIPHO-KHHETUIECKON TeOpHUH.
[ousTHs «aTOM», «MOJEKyIay, «HoH». CTpoeHHe BemecTBa. Kprucramaeckoe COCTOSHIE BEIIeCTBa.
Kpucrammyeckue pemeTky TBepabix BemiecTs. JJuddysus. bpoyHoBckoe nBmxeHne. BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. [ToHsTHe 00 arperaTHOM COCTOSIHUHU BeliecTBa. Pu3ndeckre 1 XUMHUUECKUe SIBICHUSI.
l"azoo6pa3nbie, )kuaKue U TBepble BemecTBa. AMopdHbie BemecTBa. CTpoeHue 3eMiTu: sipo, MaHTHs, Kopa.
Jlutrocdepa. Munepainsl u TopHBIE TOPOABI. MarMaTniecKue U 0caovHble (HeOpraHMIeCKe M OpraHNueCcKie, B TOM
YHClie ¥ TOPIYKE) MOPOoIbl. XMMHUYECKUI COCTaB KHUBOW KIETKH: HEOPTaHUYeCKUe (BOJa U MUHEpaJIbHbIC COJIH) U
opranuueckue (OeIKu, JKUPBI, yIIIeBOAbl, BATAMUHBI) BelllecTBa. buonornueckas poJib BOJbI B )KHBOH KIIETKE.
dotocunTe3. Xmopodumi. bruongorndeckoe 3HaUCHHE JKUPOB, OETKOB, YGUPHBIX Mace, YIIeBOIOB M BUTAMUHOB IS
KHU3HEICATSIIFHOCTH OpraHm3MoB. KauecTBeHHBIE peakuui. Paciio3HaBaHue BEMIECTB € IIOMOIIBIO KaueCTBEHHBIX
peaknwii. AHanuTHuecknii curHall. OmnpeiensieMoe BEMECTBO U PEaKTUB Ha HETO.

JeMoOHCTpalMOHHBIE IKCIIePUMEHThI
1. HayuHnoe HabmoJeHHe U €ro onucaHue. M3yueHne cTpoeHus TiaMeHu.
2. KauecTBeHHas peaknus Ha KACIOPOZ.

3. Kauecrsennas peaKkuusa Ha er'ICKHCJ'ILIfI ras.

JlabopaTopuble paGoThI:
1. PacnpocrtpaHeHHe 3amaxa 0JICKOJIOHA, JIYXOB HIIH JIC30/I0paHTa Kak mporecc mupGy3u.
HabroneHre OpoyHOBCKOTO JIBIKCHUS YACTUYCK YSPHOM TYIIHU IO MHKPOCKOTIOM.
Juddy3us nepMaHTaHaTa Kallus B )KEIaTHHE.

OO0HapyxeHne dhUPHBIX Macel B alleJIbCHHOBOW KOPOUKE.

2
3
4
5. 3ydeHue rpaHnTa C HOMOIIBIO YBEINYUTEIEHOTO CTEKIIA.
6. Ompenenenne coaepskaHus BOJIBI B PACTCHHH.

7. OOHapyxeHHE Macia B CEMEHaX MOJICOIHEYHHUKA U TPELIKOTO Opexa.

8. OOHapyxeHHe Kpaxmana B MIICHUIHOU MYyKe.

9. BsammopeiicTBHEe aCKOPOMHOBOH KHCIOTHI C HOAOM (omnpeneneHne ButaMruHa C B pa3IUIHbBIX COKaXx).

10. TIpoayBaHMe BBIIBIXAEMOT'O BO3yXa Yepe3 U3BECTKOBYIO BOAY.

11. OOHapy>keHUe U3BECTKOBOU BOJBI CPEIN PA3IIUYHBIX BEIIECTB.

IIpakTuyeckune paGoTnbl:
1. 3nakomcTBO Cc 1abopaTopHBIM 00opynoBaHueM. [IpaBuia TeXHUKH O€30MTaCHOCTH.

2. HaGironeHue 3a ropsiiei CBeUoi. Y CTPOWCTBO U paboTa CIIUPTOBKH.



IIpeomemnvlte pe3ynvmamol 00yueHuA
VYuaruecs 0JKHBI 3HATD:
®  HHTETPUPYIOUIYIO POJb XMMHUHU B CHCTEME €CTCCTBEHHBIX HAYK;
e  TEXHHUKY 0€30MacCHOCTH MpH paboTe B KAOMHETE XUMUH;
e  TaKue MOHATHS KaK YKCIIEPUMEHT, HAOJIIOICHHE, M3MEPEHHE, OIICaHIe, MOICITNPOBAHUE, THIIOTE3a, BHIBOI;

o BaKHEMIITME XUMUIECKUE TTOHITUS . XUMHUYSCKUI QJIEMEHT, aTOM, MOJICKYJIda, OTHOCUTECJIbHAS aTOMHAasA U
MOJICKYJISIpHAsA MAaCChl, arp€raTHOC COCTOSIHUC BCIIIECTBA

e J1abopaTtopHOe 000pyIOBaHHE.
Ydaruecs JOKHBI YMETh:
e  OOBSCHATH OTIMYUS (PU3NIECKUX SBICHUN OT XUMUYICCKUX;
e  Ha3bIBaTh HEKOTOPBIC XMMHUYECKHUE DIICMEHTBI H COCHHEHNS,
e  POBOJUTH MPOCTEHIIINE ONIEPALIUU C OOOPYIOBAHUEM U BEIICCTBAMU;

o HaGJ’IIOI[aTL " OMMMCBIBATH YPABHCHUA peaKHI/Iﬁ MEXKIY BCHICCTBAMU C TIOMOIIBIO €CTECCTBEHHOTO (py'CCKOFO
nim pO,Z[HOFO) SA3bIKA U A3bIKa XUMHUH.

Memanpeomemnuie pe3ynbmamot 00yueHuA
VYyammecs JOKHBI yMETh!

o IpOBOOUTH HpOCTeﬁH.IHe Ha6J'IIOI[eHI/I$I, HU3MEPCHU, OIIBITHI;

CTaBUTh YUEOHYIO 33/1a4y MOl PyKOBOJCTBOM YUHTEIIS;
e  CcHUCTEMaTH3MPOBATh U 0000IIATH pa3yMHbIC BUIBI HHPOPMALINY;

o COCTaBJIATH IIJIaH BBIIIOJTHCHUS y‘le6HOI71 3aJa4du.

Pazpnen 2. Marematuka B xumuu (9 1)

OtHocHTenbHAs aTOMHAs Macca dnieMeHTa. MonekyisipHas macca. Onpe/ieJieHHe OTHOCUTENBHOI aTOMHON MacChl
XUMHYECKUX dJIeMeHTOB 1o Tabuie Jl. . MenneneeBa. HaxoxaeHne OTHOCUTENILHON MOJICKYJISIPHOM MAacChI 110
(hopMyIte BemecTBa Kak CyMMbI OTHOCHTEIBHBIX aTOMHBIX Macc, COCTABIIIOIINX BEIIECTBO XUMHIECKHX

aneMeHTOoB. [ToHATHE 0 MaccoBOM J10J1e XUMUYECKOT0 dJieMeHTa (W) B CIIOKHOM BEILIECTBE U ee pacueT 1o Gopmysie
BelectBa. Haxoxxenne GopMysibl BelecTsa 1o 3Ha4eHUsIM MaCCOBBIX JI0JIeil 00pa3yIoIuX ero 2JIeMeHTOB (s
JIBYX4acoBOTO n3y4deHus Kypca).Huctesle BemectBa. Cmecn. ['eTeporennsle 1 romoreHHbIe cMecu. ['a3000pa3Hble
(BO3IYX, IPUPOIHBIN Ta3), )Kuakue (HedTh), TBEpAbIe CMECH (TOpHBIC TOPOAbI, KyJTHHAPHBIE CMECH U CHHTETHYECKHE
Morolre cpenctsa).OnpeneneHue 06bseMHOM gosn ras3a (¢) B cMecu. CoctaB aTMOC(EPHOTO BO3/AyXa U IPHUPOTHOTO
rasza. Pacyer o0beMa 101 ra3a B CMecH 110 ero oosemy u Haobopot. IToustre o ITJIK. MaccoBas moist Bemectsa (W)
B pactBope. KoHlieHTpanus. PacTBopuTens 1 pacTBOPEHHOE BelecTBO. PacyeT Macchl pacTBOPEHHOrO BELIECTBA I10
Macce pacTBopa U MacCcoBOH J10j1e pacTBOpeHHOTo BetiecTBa. [IoHsATHE 0 YnCTOM BellecTBe U puMecu. MaccoBast
noJist mpuMecH (W) B oOpasiie ucxoxHoro Bemectsa. OCHOBHOE BeNIeCcTBO. PacueT Macchl OCHOBHOTO BEIeCTBa 1O
Macce BEIEecTBa, COJIEP)KAIEro ONpe/eNICHHYI0 MacCOBYIO JIOJIO IPUMECEH.

JdemoncTpannu:
1. Komtekuus pa3nudHBIX BAIOB MpaMopa U M3IEIUi U3 HeTo.
2. CMech peyHOro U CaxapHoro Mecka U Mx pa3ieiicHue.
3. Komiexuus sHedt 1 He(hTEIPOAYKTOB.
4. Kosekius ObITOBBIX CMECEH.
5

KOJ'I.]'IGK].II/I?[ «MI/IHepaJ'IBI ¥ TOPHBIC TOPOABD).



IMpakTuyeckue padéoTsl

1. IIpuroToBieHHE pacTBOpPa C 33JaHHON MacCOBOH J0JICH pacCTBOPEHHOIO BELIECTBRA.

IIpeomemnmnuie pezynomamepl 00yuenus
VYdamuecs JOIKHEI 3HATh:

e  MacCOBYIO JIOJII0 XUMHYECKOT'O AJIEMEHTA 0 (hOpMyIie COeTUHEHHUS, 00bEMHYIO JIOJIIO r'a3a B CMECH,
MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MACCOBYIO JOJIIO IIPHUMECEH;

o XapaKTepru30BaTb CTPOCHUE, OGHII/IG (bHBI/I‘-IeCKI/Ie 1 XUMHUYECKHEe CBONCTBA IMPOCTBIX BCHICCTB;

VYuaruecs 10JKHbBI YMEThb:

L] BbIYHCIIATH MAaCCOBYIO JOJIHO XUMHUYECKOI'0 3JIECMEHTA 110 (I)OpMy.TIC COCIMHCHUA, O6’I>CMHYIO JOJIIO Ira3a B
CMECH, MaCCOBYIO JOJIO BECHICCTBA B PACTBOPE, MACCOBYHO JOJIO HpHMeCGﬁ;

e  IIPOBOJUTH MPOCTECHUINIHE pacUETH IO XUMHIIECKUM (OpPMyJIaM U YPaBHEHUSM PEeaKIuii;

Memanpeomemnuie pezynbmamot 00yueHuA
VYvyammecs JOIKHBI yMETh!

e  ONpENeNsITh LeNb YIeOHOH NeITeIFHOCTH C IIOMOIIBIO YUUTEIS U CAMOCTOATENFHO, UCKATh CPEICTBA e
OCYIIECTBICHUS, paboTast 10 IJIaHy, CBEPATH CBOU IEHCTBU C B0 U IIPH HEOOXOANMOCTH UCTIPABIISATH
OIIMOKH C IOMOIIBIO YIUTEIST I CAMOCTOSTENIBHO;

o COCTaBJIATH AaHHOTAIUIO TCKCTA,

° OCYHICCTBJIATH IPAMOC ACTYKTUBHOC JOKA3aTCIIbLCTBO.

Pazpnen 3. SIBienusi, npoucxoasimue ¢ Bemecrsamu (114)

Crioco0bl pazjienieHus cMeceil 1 O4uCTKa BelecTB. HekoTopeie mpocTeiye crocoObl pa3aeeHus CMECE:
IIPOCEUBAHUE, pa3/ieieHIe CMeceil MOPOIIKOB JKelle3a U Cephl, OTCTauBaHUE, IeKaHTAIW, IEHTPU(YTHPOBAHHUE,
pa3zerneHue ¢ IOMOIIBIO NEUTEIBHON BOPOHKH, (hribTpoBaHue. OunbTpoBaHue B 1a00paTOpHu, OBITY U Ha
npousBojctBe. [lonsaTre o puibTpare. Ancopouus. [lonsaTre 006 agacopOIvm U anxcopOeHTax. AKTUBUPOBAHHBIH
yTOJIb KaK BaKHEHIIHiA ancopOeHT. Y cTpoiicTBO npoTuBorasza. CriocoObl 04MCTKY BOABL. JUCTHILIAIMS (TIEPETOHKA)
KaK TPOIIECC BHICIICHHS BEIIECTBA U3 KUIKOW cMecH. JIUCTHITUpOBaHHAsI BOJIAa K O0JIACTH €€ TIPIMCEHEHNS.
Kpucrammsanus nin Beimapusanue. Kpructammu3amuys 1 BEITapuBaHue B 1a00opaTopun (KPUCTAILTH3ATOPEI U
¢apdopoBble Halku A7 BbInapuBanus) u npupoje. Ileperonka Hedru. Hegrenponykrel. dpaxkunoHHas eperoHka
XKHUJKOTO BO3yXa. XMMHUUECKHE PEAKIIIH KaK MPOLECC MPEBPAIIEHHsI OJHUX BEIIECTB B ApyTrHe. Y CIIOBUS
MPOTEKaHU U MPEKpaIleHUs XUMIUECKUX peakunii. COMpUKOCHOBEHHE (KOHTAKT) BEIIECTB, HATPEBAHUE.
Karanmzarop. Uaruburop. YnpasineHue peakiusiMu ropeHust. [[pu3Haku XUMHUYECKUX PEaKIuid: N3MEHEHHE 1[BETA,
o0pazoBaHKE OCaIKa, PACTBOPEHHUE MOTYUYECHHOTO OCAJIKa, BBIJCIICHNE Ta3a, MOsSBICHIE 3aaxa, BEIACICHUE WIN
MOTJIONICHUE TETUIOTHI.

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI
1. PazgenenHue cMecH HOPOIIKA CEPHI U SKEIE3HBIX OIMMIOK.
2. Pa3peneHne cMecH MOPOIIKA CEPHI U MECKa.
3. PazgeneHme cMecu BOJIBI M PACTUTENBHOTO MACia C MTOMOIIBIO JETUTEIHHON BOPOHKH.
4

HOJ’Iy‘{eHI/IC ,Z[HCTHHHPIpOBaHHOﬁ BOJbI C IOMOIIBIO na6opaTopH0171 YCTAaHOBKHU JIAA IIEPETOHKU JKUAKOCTEM.



10.

11.
12.
13.

Paznenenne cMecu nepmMaHraHara M JUXpoMaTa Kaius Clioco00M KpHCTaJUTN3AIH.
B3aumogeiicTBue jkene3HbIX ONUIIOK U IIOPOLIKA CEPbl IPU HarpEeBaHUMU.

Iomy4eHue yrieKkucioro raza B3auMo IeiicTBUEM MpamMopa ¢ KUCJIOTOH U 0OHapyXEeHUE €ro C MOMOIIBIO
U3BECTKOBOM BOJIBI.

Karanutndeckoe pasnoxeHrne epoKcuIa Boopoia (Kataimu3arop — Juokcua Maprania (IV)).
OOHapy>KeHHe PacTBOpa IIEIOYH C OMOIIBIO HHIUKATOPA.

B3aumopeiicTBre pacTBOpa epMaHraHaTa Kajlus U pacTBOpa JUXpOMaTa Kajaus ¢ pacTBOPOM Cyab(pura
HaTpHsL

B3aumozeiicTBre pacTBOpa IepMaHTaHATa Kallkus ¢ ACKOPOMHOBOM KHUCIIOTOM.
BzanmopeiicTBre xiopuia xKene3a ¢ RKENTOH KPOBSIHON COJIBIO U THAPOKCUAOM HATPHUS.

Bsaumogeiictue ruapokcua xxenesa (I1I) ¢ pacTBOpoM COISIHON KUCIOTBHI.

JlaGopaTropHbie padoThI:

1.

N3ydenue ycTpoiicTBa 3aXUrajKy U IUIAMEHHU.

IIpakTunyeckue padoThbI:

1.
2.
3.

BrIpaniiBanue KpuCcTaioB COJU.
OuncTika TOBapEeHHOW COJH.

W3ydenue npoiiecca KOPPO3UH KKelesa.

IlIpeomemmnwte pezynomameol 00yuenusn

VYuyamuecst TOJDKHBI 3HATD:

CTIOCOOBI pa3/ieNieHus CMecel M X OYHCTKY;
YCIIOBMSI IPOTEKAHUS U IPEKPAILECHUS XUMUUECKUX PEAKLIUM;

MPU3HAKU XUMHUYECKUX PEAKLUH.

VYyamuecst JOIKHBI YMETb:

XapaKTepH30BaTh CIIOCOOBI Pa3/IeeHUs CMEeCeil, MPU3HAKH XUMUYECKUX PEaKIIUi;
o0paraThcs ¢ XUMUYIECKOH TOCYI0H 1 1ab0paTOpHBIM 000pYyIOBAaHHEM;

pacrno3HaBaTh OIBITHBIM IIyTEM: KMCIOPOJ, YIJIEKUCIBIN Ta3, N3BECTKOBYIO BOAY U HEKOTOPBIE JPyrue
BEIIECTBA.

Memanpeomemmuuie pe3yiomamol 00yueHus

VYuaruecs 10JKHbI YMETh!

OpTraHHU30BbLIBATH y‘IeGHOC B3aMMOJICHICTBHE B rpymie (pacnpe,uen;nb poJin, 10roBapuBaThbCs APYyr C APYroM

UT. I.);
MPEIBUICTD (IPOrHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PEIICHHN;

TIOHUMATh MMPUYUHBI CBOCTO HCYCIIEXAa U HAXOAUTh CITOCOOBI BBIXOJa U3 JTOU CUTyalluu,



B JIMAJIOTE C YYHUTEIIEM YUUTHCS BBIPA0AThIBATH KPUTEPHUHU OIICHKH M ONPEIEISATh CTEIICHD YCICITHOCTH
BBITTOJTHEHHUS CBOEH pabOTHI U pabOTHI BCEX, HCXO/IS M3 UMEIOIIUXCS] KPUTEPHEB, COBEPIICHCTBOBATD
KpUTEPUU OLIEHKH U NOJIb30BAThCA UMH B XOJI€ OLIEHKU U CAaMOOLIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTYMEHTUPY ee;
MOATBEPKIATh ApTyMEHTHI (paKTamu;

CIIyLIATh APYTUX, MBITAThCS NPUHUMATh APYTYIO TOUKY 3pCHUS

Paznen 4. Pacckasbl mo xumum (3 1)

Brigaromuecs pycckue y4eHble-XUMHUKH. VICTOpHS XUMUYECKUX BEIIEeCTB (OTKPBITHE, MTOIyYeHUE U 3HAUCHHE).
N3yueHne XUMHUYECKHUX pPEaKIIHM.

IIpeomemnolte pe3yrvmamol 00yueHUA

VYyamuecst TOJDKHBI 3HATh:

Oounorpaduu yIeHbIX-XUMHKOB;
YUCHBIX U3YYAOIINX XUMUYCCKUE PCaKIIUH;

HUCTOPHUIO OTKPBITHA XUMHYCCKUX JICMCHTOB.

Vuammuecs JOJDKHBI YMCTh!:

COCTaBJIATH PAaCCKa3bI 00 YYCHBIX, 00 dJIEMEHTax U BCIICCTBAX,

pa60TaTL KaK CaMOCTOATEJIbHO, TaK U B I'pynIiax.

Memanpeomemnuie pezynbmamol 00yueHUsA

VYyammecst OMKHBI YMETh:

OTIPEIEIATh [eNb YUeOHOU ASATETHFHOCTH C TOMOMIBIO YIUTENS U CAMOCTOSITEIBHO, UCKATh CPENICTBA €€
OCYIIIECTBIJICHUS, paboTasi 1o IJIaHy, CBEPATh CBOU JICHCTBHUS C IEJIbIO U MTPH HEOOXOAUMOCTH UCTIPABIIATH
OIIMOKH C TIOMOIIBIO YUUTENS U CAMOCTOSATENBHO;

COIOCTABIIATH U OTOMPATh MH(POPMAIIHIO, TOTYICHHYIO U3 Pa3INYHBIX HCTOYHUKOB (CI0BapH,
SHIMKIIONEIUH, CIIPABOYHUKH, JICKTPOHHBIE TUCKH, CeTh VIHTEpHET);

MPEJICTABIATH, HH(POPMAIIHIO B BUJIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C IPUMEHCHHEM
cpenctB UKT.

Juunocmmuesie pe3ynromamot 06yuenus

HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HAaHUA U YMCHUS B HpaKTH‘ICCKOﬁ JIeSITeIbHOCTH Y MOBCEHEBHOM KU3HU JIJIS:

0€e301MacHOro 00paleHNs ¢ BEECTBAMH U MaTepHUallaMu;

HKOJIOTHYECKU TPAMOTHOTO MOBE/ICHUS B OKpYKaIoIIei cpene;

OLICHKH BJIMSIHUSI XUMHYECKOTO 3arpA3HEHUS OKPYKAIOIIEH Cpeibl HA OPTaHU3M YeJIOBEKa;
KPUTHYECKON OLIEHKH MH(OPMAIMH O BELIECTBAX, UCTIOIb3YEMbIX B OBITY;
MIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUU.



Y4yeOHO-TeMaTHUECKUH TUIaH

B tom
B tom
yucJie,
KosmyecTBo umcie,
Pazpnen Tema Jadop. u
4acoB KOHTP.
MPAaKT.
pao.
pao.
®da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHUE U MJIAHUPOBAHUE YUYeOHOI0 ro/1a)
| XuMus B LIEHTPE €CTECTBO3HAHMS 11 - 2
@da3a NOCTAHOBKH U pPellleHUsI CHCTEMbI Y4eOHbIX 32124
11 MarteMaTuka B XUMUH 9 1 1
1 SIBieHUs, IPOUCXOSIIUE C BELIECTBAMU 11 1 3
PeduiexcuBHasn dasa
v Pacckasbl 1o Xumun 3 - -
Peseps
Hroro 34 2 6




KAJIEHJIAPHO-TEMATHYECKHWM IJTAH
XUMUS. BBOJAHBIN KYPC. 7 KJIACC.

Tema ypoxa

n/n

OcHoBHOE
coJep:kaHmne

TE€Mbl, TCPMHHBI 1

MOHATHUSA

Jransl yueOHOi
nedareJbHOCTH. Dop
MBI padoThl

XapakTepucTtu
KA OCHOBHBIX
BU/I0B
JeATeJJbHOCTH
OcBoeHue
npeaMeTHbIX
3HAHUI

Mertanpeamernbie YY ]I
IHo3naBarenbnsblie | PeryasituBabie | KommynnkaTus
YV YV Hble YY ]|

JInuHocTHBIE YY ]|

®a3a 3anycka (COBMeCTHOE MPOEKTUPOBaHNe U MJIAHUPOBaHUE YU4eOHOro roja)

Pazpnen 1. Xumus B neHTpe ecrectso3Hanusi(11 1)

Xumust kak gacTh |1/11 |[EcTecTBOo3HaHMEe — [BBOIHBIH ypPOK - OOBSICHSIOT Briaensior u COCTaBIISIOT [narupyror VICIIBITHIBAIOT yUeOHO-
€CTECTBO3HAHMS. KOMIUIEKC HAyK O  [[TOCTaHOBKa pOIb hopMyTUpYIOT [UIaH U 0011IMe crIoco0Bl  [TO3HABATEIBHBIA HHTEPEC
[IpenMeT XUMHU. npupoje: GU3NKH, [yueOHOH 3a1aun.  [XMMHYECKHX [MO3HABATEIBHYIO  [[TOCIIEIOBATEILHO[PAOOTHI. K HOBOMY y4eOHOMY

XMMMH, OHOJIOTHH U 3HAHWI B )KU3HH |1eiib. OCO3HAHHO M [CTH IEHCTBHIA. OOMEHHBAIOTCS  [MaTepuay M criocodoam

reorpaduu. JeoBeKa. [TPOM3BOIBHO CraBsaT y4eOHYIO [3HAHMSIMU MEXIy [pELICHUS HOBOH 3a1auu

[TonoxxurenbHOE U CTPOST PEUCBBIE  [337a4y Ha OCHOBE|WICHAMH TPYITIIBI

OTpHULIATETHLHOE BHICKA3BIBAHUSA B [COOTHECCHUS TS IPUHSTAS

BO3/EliCTBHE YCTHOH U TOTO, UTO YK€  [3(h(heKTHUBHBIX

JCJIOBCKA Ha MUCbMEHHOM N3BCCTHO U COBMCCTHBIX

MPUPOTY dhopme. YCBOCHO, U TOTO, [PEIICHUH.

4TO ere

IIpeameT xumMum. HCH3BECTHO.

Tena n BemecTsa.

CBOIiCTBA BEIIECTB

KaK uX

MHIWBUAYaJIbHbIC

MPU3HAKH.

CBOICTBA BEILIECCTB

KaK OCHOBA MX

IIPUMCHCHUL.
MeTob! 2/11|Habmroienne kak  [YpPOK H3ydIeHHS OOBSACHSIOT Onpenensor [IpyHMMarOT YMmeroT (niu 3HAIOT OCHOBHBIE
M3yUYCHUS OCHOBHOW METOIl  [HOBOTO MaTe€pHajia. [pOJb METOIOB B |[OCHOBHYIO U [M03HABATEIHHYIO |[Pa3BHBAIOT MOpaITbHBIE HOPMEI U
€CTECTBO3HAHUSL. MTO3HAHIISI MPaKTUIECKOH [BTOPOCTENEHHYIO [IeJIb, COXPAHSIOT [CIIOCOOHOCTB) C  (OPUEHTUPYIOTCS HA UX

OKPY>KaIOIIETO esITeNbHOCTH  [MH(OPMAIIHIO. ce npu [TOMOIIBIO BEITTOTHCHUE.

MUpa. Y CIoBUs JTroei. BriisuraioT u BBIIIOJTHECHU N BOIIPOCOB




MpOBEACHUS 000CHOBBIBAIOT YaeOHBIX OOBIBATH
HaOIIONCHU. TUIOTE3EI, nercTBHUI HEI0CTAIOIIYIO
['umoresa, kak [pe/IaraloT nH(OpMAaIHIO.
MpeIONI0XKEHHUE, CIOCOOBI X [TposiBrsTIOT
00BSICHSIONIEE HITH [IPOBEPKU. VBaKUTEIHHOE
MpeICKa3bIBAIONIEe OTHOIICHUE K
MpOTEKaHNE mapTHepaM,
HaO0JII01aEMOr0 BHUMAaHUE K
SIBJICHUSI. TIITYHOCTH
OKCIEPUMEHT. pyroro,
JlaGopartopus. a7IeKBaTHOE
OKCIIEPUMEHT MEKITHIHOCTHOE
Tab0paTOPHBIHA 1 BOCTIPHSITHE
TOMAaITHUI.
CrrocoOBI
(buKCHpOBaHUS
PE3yJIbTATOB
DKCTIEPUMEHTA.
CTpoeHue mIaMeHu
CBEYH, CyXOT0
TOPIOYETO,
CIIPTOBKH.
IMpakTuyeckas |3/11IxcnepumenTans [YPOK YCBOSHHUSI Onpenenstor  |BoccranapnuBaroT |[IpenBocxuimarot |(OnpenenstoT Heau3HaT OCHOBHBIE
pa6ota Ne HbI€ OCHOBBI HaBBIKOB M YMEHHI [0CHOBHOE MpEeIMETHYIO pe3ynbTaT u U QYHKIHN MOpaITbHBIE HOPMEI U
1 «3HaKOMCTBO C xumuu. [IpaBuia XIMHAIECKOE CHUTYaITHIO, YPOBCHB VIaCTHUKOB, OPUCHTUPYIOTCS HA UX
mabopaTopHBIM 0e30MacHOCTH MPU 000pyOBaHKE. |OMHCAHHYIO B YCBOGHUS (KaKo |criocoObI BBITIOJTHEHUE
000pyIOBaHHEM. paboTe ¢ enKUMH, [Ipapuna Th.  |3amaue, myTem OyJeT pe3ysbTar- [B3auMOoIeHCTBYSI. (MCIIBITBIBAIOT yUeOHO-
[IpaBuma COPIOYUMH U nepedopmynuposa |). CtaBsaT OOMEHHBAIOTCSI  [IO3HABATEIBHBIA HHTEPEC
TEXHUKHU TOKCUYHBIMU HUS, YIIPOIIEHHOTO |y4yeOHYIO 3a/1a4y [3HAHUSIMHU MEX]Y |[K HOBOMY YUeOHOMY
0e30macHOCTH BEIIIECTBAMHU. repecKkasa TeKCTa, C(Ha OCHOBE QIICHAMU TPYIITEL [MaTepHATy
npu padbote B BEIZICIICHIEM COOTHECCHUS 0TS IPUHSTAS
XMMHUYECKOM TOJIBKO TOTO, 4TO YK€  [3(h(eKTHBHBIX
Ka6I/IHeTe>). CyH.[eCTBeHHOﬁ JUII (M3BECTHO U COBMECTHBIX
pEIICHHUS 33/1a4d  [YCBOCHO, M TOTO, |peIICHHHA. YdaTcs
WH(pOPMAITHH. YTO CIIle YIIPaBIIATH
HEHM3BECTHO. [OBE/ICHUEM

napTHepa




IMpakrnueckas |[4/11|HaGmonenue 32 [Ypok ycBoeHHs 'Yuatcs Brimonssior Brocsar PasBuBaroT OpHUEHTUPYIOTCS Ha
padota Ne ropsiiiell CBeueld. |HaBBIKOB M YMEHUH. [paboTaTh CO yaeOHO- KOPPEKTUBBI I [yMEHHUE [MOHUMaHUE IIPUIUH
2 «Habnronenue 'YcTpoiicTBo CITUPTOBKOMA. [MO3HABATCIBHBIC |MOMOJHEHUSI B [MHTETPUPOBATHCS [ycIieXa B yueOHOU
3a ropsAmei CIIUPTOBKHU. [IpaBuna Th. NEHCTBUS B Croco0 CBOMX B IpyIILy IeATENBHOCTH.
CBEUeH. [IpaBuia paboThI ¢ MaTEepUATN30BAHHO |ICHCTBUH B CBEPCTHUKOB U
YcTpolicTBO HarpeBaTeIbHBIMA i1 1 yMCTBEHHOW  [CITydae CTPOUTH
CITUPTOBKHU. npruOOpami. ¢dopme. OCO3HAHHO [PACXOIKICHUS MPOAYKTUBHOE
[IpaBuia paGoThI 1 TIPOU3BOJIEHO STaloHA, B3aMMOJICHCTBUE
c CTpPOSIT peUeBble  |peajbHOIo CO CBEPCTHUKAaMU
HarpeBaTebHBIM BBICKA3bIBAaHUA B |IEMCTBUSA U €TO | B3POCIBIMH.
1 IpubopaMm». YCTHOU U [IPOJTyKTa. 'YMeroT
NICHEMEHHON Cl4aroT CBOM  [mpeacTaBisITh
dopme. croco0 JeicTBUS [KOHKPETHOE
C ATAJIOHOM. collep)KaHue 1
coOOIIaTh €ro B
[MMCbMEHHOMN U
yCTHOH popme.
Monenuposanwue [5/11|Mogenn kak Ypok u3ydeHust SHAIOT Briaensor u Cin4aroT cnoco0 [YMeroT VI CIBITBIBAIOT SMITATHIO,
a0cTparupoBaHHbIE |[HOBOTO MaTepualla. |OCHOBHBIE hopMymUpYIOT U pe3ysbTaT [PEJICTABIIATh KaK MIOHNMAaHUE YyBCTB
KOITUH U3Y49aeMBbIX reorpaduuecKkue|103HaBaTeIbHYI0  [CBOMX JACUCTBUI CKOHKPETHOE pyTUX Joaei u
00BEKTOB U , OMOJIOTUYECKIE|IIEIb. 3aJaHHBIM collepyKaHue 1 COIEPEKUBAHUE UM.
[TPOLIECCOB. ¢dusnueckue OCyIIECTBISIIOT ~ [3TAJIOHOM, coobmats ero B |[IpyHUMAIOT IIEHHOCTH
MOJIeH. YMEOT |TOMCK U 0OHapY)XUBAIOT |[MUCHBMEHHOW U [IPUPOTHOTO MHUPA.
Mozem1 B usmki. WX pa3nuyaTh. |BBIACIICHHE OTKJIOHEHWsI 1 [ycTHOH (popme. C
Dnexrpodopras HEO0OXOIUMOM OTJINYUSA OT mocTaTOYHOM
MallHa kaK uH(pOpMaIHu. STajloHa. BHOCAT [MOIHOTON U
abcTparuposanHas YCTaHaBIUBAIOT  |KOPPEKTUBBI MU [TOYHOCTHIO
MOZLEIIB MOITHHH. [IPUYUHHO- TOTIOJIHEHUSI B [BBIPAXKAIOT CBOU
Monem B CJICJICTBCHHBIC COCTaBJICHHBIE  [MBICITH B
Gronorun. CBSI3H, JI€TIAt0T [JIaHbIL. COOTBETCTBUHU C
buosiornyeckue 000011IeHNS, OLIEHUBAIOT 3aa4yaMu U
MyssoKka. Monen B BBIBO/JIBL. . TOCTUTHYTBII YCIIOBUSMHU
XAMIH: pe3ynbTar. KOMMYHUKAIIH.
MaTepualIbHbIE U
3HAKOBbIE
XuMuyeckas 6/11|Xumuueckue KomOunupoBanubiil [Onpenensaor  |Boiaensior CamocTtosTensHo |Pa3BUBaOT MeroT criocoOHOCTh K
CUMBOJIMKA. 3Haku. Mx YPOK [OJIO’KEHHE KOJIMYCCTBCHHBIC |QOPMYIHPYIOT — |[yMEHHE CaMOOLICHKE Ha OCHOBE
0003HaUCHUE, XVUMHUYECKOTO  [XapaKTePUCTUKU  [[TO3HABATEIbHYIO [AHTETPUPOBATHLCS [KPUTEPHUEB YCIIEITHOCTH
[IPOU3HOIIIEHHUE U HJIEMEHTA B 00BEKTOB, [IeJIb U CTPOAT  |B TPYIITY y4eOHOH JeATeNbHOCTH.




UH(pOpMAaIYs, MEpUOJUYECKOI! [3a1aHHbIE CIOBAMU.|[ICUCTBUS B CBEPCTHUKOB,
KOTOPYIO OHU cucTteMe. Ydarcs|Y MeIoT BEIOUpaTh |[COOTBETCTBHH C  |CTPOUTH
HECYT. Ha3bIBATh CMBICIIOBBIC Heil. CnuyaroT — |[IpORYKTUBHOE
XuMHUuecKue XUMUYECKUE €IMHUIIBI TEKCTA U |CBOM c1IOCO0 B3aUMOJIEHCTBHE,
bopmyier. Mx 3JIEMEHTBI. yCTaHaBJINBATh ericTBUA C a7IeKBaTHO
00o03HaUYeHHE, OTHOIICHUS MEXIY [PTaJIOHOM HCTIONB3YIOT
[IPOU3HOILICHUE U HUMHU [peueBbIe CpeaCcTBa
MH(OPMAITHS, IUTST AUCKYCCHH U
KOTOPYIO OHU ApTyMCHTAIUN
HecyT. IHaeKchl 1 CBOCH IMO3MIINU
KO3 PUITEHTHI.
Xumus v pusuka.|7/11|[Toustre 06 YPOK H3ydeHHsI OOBSACHSIOT Oco3HaHHO U COCTaBIISIOT Berynaror B VICTIBITHIBAIOT YyBCTBO
'Y HIBEpCaTbHBIN arperaTHoM HOBOTO MaTepHaia. [yHHBEPCAILHOCT|[IPOU3BOIBEHO [UTaH 1 mraor, COIIPUYACTHOCTHU H
XapakTep COCTOSTHHA b MOJICKYJISIPHO- [CTPOSIT PEUCBBIE  [[TOCIIEIOBATEIFHO|YIaCTBYIOT B TOPIOCTH 3a CBOIO Poxmmy.
OJI0KEHUI BEILIECTBA. KUHCTUYECKOM [BBICKA3bIBAHUS B |CTh ACHCTBUH.  |KOJUIEKTUBHOM
MOJIEKYJISIPHO- ["a3000pa3zHsle, TEOPHH. YCTHOMH U Onpeaesstor 00CyXICHUN
KHHETHIECKOM PKIIKHE U TBEPIBIC MTACHMEHHO MOCIIEe0BATEILHO|IPOOIIEM, YIaTCs
TEOPHH. BEILIECTBA. ¢dopme. CTb BIIaJCTh
Kpucrammyeckue [Ipumensttor [IPOMEXYTOUHBIX [MOHOJIOIMUYECKOI1
1 aMOpQHEIE METOIBI [eNeil ¢ y9eToM  |i THAIOTHYECKOH
TBEp/IbIC UH()OPMAIIMOHHOTO [KOHEYHOTO bopmamu peun.
BerecTBa. Puzndec TIOUCKa. pesynbTara.
KHE 1 XUMUUECKHE
SIBTICHUSI.
Xumus v pusnka.(8/11 |[Toustre 06 'YPOK n3yueHus Onpenenstor  [YcraHaBiuBaloT — |Oco3HAIOT YMeroT
ArperaTHbIe arperaTHoOM HOBOTO MaTepHana. |0COOCHHOCTH  [IPHYUHHO- KadecTBO U [IPEICTABISAT
COCTOSAHUSA COCTOSAHHUU CTPOCHUA CJICACTBCHHBIC YPOBCHb KOHKPETHOC
BEIIICCTBA. BEIIIECTBA. BEIIICCTB. CBSI3H, JETIAI0T YCBOCHMS. cofepKaHue U
["az000pa3sHbIe, YMeIoT 000011IeHNS, OLIEHUBAIOT COOOIIATh €T0 B
PKUIIKHE U TBEPIbIC pa3nniaTh U BEIBOZBL. . YMEIOT |TOCTHTHYTHIH MTUCEMEHHOM 1
BEIIICCTBA. XapaKTEepPHU30BaT [3aMCHATh TEPMHHBI [pe3ybTaT. YCTHOM (opme.
Kpucrannuueckue b arperaTHele  (OMpPEACICHUSMH.
1 aMOp(hHBIe COCTOSIHUS
TBEp/bIC BEILIECTB.

BeliecTBa. duznyec
KHNC 1 XUMHUYCCKHEC
SIBJICHM.




9  (Xumus u 9/11 leonoruueckoe KomOunupoBanHbiil |[OOBSICHAIOT Brinenstor CamocTtosTensHo |Pa3BrUBaOT CrneaytoT B cBoeit
reorpagus. CTpOCHHE TUIAHETHI |[yPOK TEOJIOTHYECKOe |[KOMMYECTBEHHBIE |QOpMYNUpPYIOT — [yMEHHE esATeNIbHOCTH HOpMaM
3emJsi: PO, CTpOeHHE XapaKTePUCTUKU  [[TO3HABATEIbHYIO [MHTETPUPOBATHCS [IPUPOIOOXPAHHOTO U
MaHTHS, Semiu. 00BEKTOB, LeJIb U CTPOAT  |B TPYIITY 3I0POBBECOCPETAIOIIETO
mrocdepa. Paznmnyaror 3aJaHHBIC CJIOBAMIL|ICHCTBIS B CBEPCTHHKOB, [OBE/ICHUS.
DJIEMEHTHBIN MUHEPAIHI. YMEIOT BBIOMpATh |COOTBETCTBHH C  |CTPOUTH
cocTaB CMBICJIOBBIE Heil. Cu4alT  [IPOAYKTUBHOE
TEOIOTUIECKUX €IMHUIIBI TEKCTA M |CBOM CIIOCO0 B3aMMOJICHICTBHE,
COCTaBHBIX JacTeil YCTaHABIIMBATH meiicTBUS © aIeKBaTHO
[TaHETHI. OTHOILIEHUS MEXY [3TaJIOHOM HCIIOB3YIOT
MuHepaJbl 1 HUMU [pedeBble CpefcTBa
TOPHBIE TIOPOJIBL. IUTST TUCKYCCHH U
Marmatudeckue u apryMeHTaIiu
0CaJOYHbBIC CBOEH IMO3UIINU
(opraHuveckue u
HEOpraHWYecKue, B
TOM YHUCIIE U
rOpIOYKe) MOPOIBI.
10 |Xumus u 10/1|neoprannueckre  [KoMOGHHUpOBaHHBIN [PasmuyaroT BoccranasnuBaroT [CamoctosTensHO |C AocTaTouHo  [MICHIBITBIBAIOT yueOHO-
OHOJIOT S 1 |(Bomawu VPOK. OpraHUYecKHe U |IPeIMETHYIO GhOpMYyIHPYIOT  [MOTHOTOH H [M03HABaTEIbHBIN HHTEPEC
MUHEpaJIbHEIE HEOPTraHUIECKUE|CUTYAITHIO, M03HABATEIHHYIO [TOYHOCTEHIO K HOBOMY y4eOHOMY
COJN) U BeleCTBA. OMHCaHHYIO B [IeJTb U CTPOAT  [BBIPAKAIOT CBOM  [MaTepHaIy u Criocobam
OpraHUYeCcKHe OOBACHSIOT 3amaye, myTeMm IeiCTBYS B MBICITH B pEIlIeHUs] HOBOM 3a/1aun
(OenKw, KUPHL, [POJTB BOIIBI U nepeOpMyITUPOBa [COOTBETCTBUH C  (COOTBETCTBHH C
YTJIEBOJIBL, XJIOpo(hIIIa IISHISL, YIPOIIeHHOTO [Hei. Clin9aloT  [3agadamMu U
BUTAMUHBI) MKU3HU nepeckasa TeKCTa, CICBOH c1ocod YCIIOBUSMU
BEIECTBRA. EeJI0BEKA. BEIZICIICHIEM meiicTBUS © KOMMYHUKaLIUH.
TOJIBKO PTaIOHOM YMEIOT CIIyIIaTh M
[IpocThie CYLIECTBEHHOU IS CJIBIIIATD APYT
CIIOKHBIC

BEIIECTBA, UX POJb
B
KU3HEAEATEIBHOCT
1 OpPTaHHU3MOB.

buonornueckas
[pOJIb BOJBI B
PKHBOM KJIETKE.

Ddortocunres. Poib

xsopounia B

peLIeHHs 3a/1a91
WHGOpMAITIH

pyra




(dorocunTe3E.

buonornyeckoe

3HAUYEHHE )KUPOB,

0eITKoB, 3(OUPHBIX

MaceJl, yIIIeBOOB H

BUTAMUHOB TS

PKU3HEESITEIbHOCT

U OPraHU3MOB.
Kauecteennsie  |11/1|[Tonsitue o 'YPOK yCBOEHHUS 3HAOT AHaTU3UPYIOT COCTaBJIAIOT OOmenuBatoTcsi  [OpUEHTHPYIOTCS B
[peaxunu B 1 |kauecTBEHHBIX HAaBBIKOB U YMEHUH. [KAYECTBCHHBIE [0OBEKT, BEIICISSA  |IUIAH U 3HAHISIMU MEXIy [HPaBCTBEHHOM
XFMUH. [peaKnusax Kak o [peaknnu Ha CYIIECTBCHHBIC H  [[IOCIIEIOBATEIHHO[WICHAMH TPYIIIBI |COACPKAHIH M CMBICIIE

peakuusx, KHCIIOPO/, HECYIECTBEHHBIC |CTh NCHCTBUMA. | IPUHSITHS COOCTBEHHBIX TIOCTYIIKOB

BOCTIPHHUMAEMBIX YTIIeKHUCIBIHA Ta3 [npu3Haku. Ctpoar |OmnpenerstoT AP PEKTUBHBIX

OpTaHONENITHICCKU W M3BECTKOBYIO [TOTHUYECKHE IICTIH  [[T0CIIEI0BATEIIEHO|COBMECTHBIX

C ITOMOIIIBIO BOLY. paccy>XaeHnH CTb petieHnid. YMeT

3peHus, ciyxa, [IPOMEXYTOUHBIX [0OpaTh Ha cebs

0OOHSHIISL. eneil ¢ yieToM  [MHULNHAATHBY B

AHATUTHICCKUT KOHEYHOTO OpraHu3aluu

B hexT. pesynbTaTa COBMECTHOTO

Onpenensemoe elcTBUA

BEIIIECTBO U

[PEaKTUB Ha HETO.

Bo3MOKHOCTB

M3MEHEHUS UX

oM Ha

MIPOTHUBOTIOJIOKHYIO

da3a NOCTAHOBKHU U pemieHust CUCTEMbI y‘leﬁHLIX 3aaav

Pa3agen 2. Maremaruka B XumMuu (9 1)

OtnocurensHbie [1/9 |[ToHsTHE 00 'YPpOK yCcBOEHHUS JlaroT BoccranasnuBaroT |[Ipensocxuimatot [OnpeaenstoT nendlcnbITEBaIOT yueOHO-
aToMHas U OTHOCHTCIEHOM HABBIKOB U YMEHHM. |OTpeieJiCHHE  |IPEAMETHYIO pe3yabTar u 1 HYHKIIAN MO3HABATEIbHBIA HHTEPEC
MOJICKYJISIpHAS ATOMHOM U XUMHYECKOM CUTYAIIHIO, YpOBEHB Y4aCTHUKOB, K HOBOMY Y4eOHOMY
MacCHI MOJICKYIISIPHOM (bopmyIBl OTIMCAHHYIO B yCBOEHHMS (KaKoi [crtocoOsl MaTepHaIy U CIIocob6am
MaccaX Ha OCHOBE BCIIICCTBA, 3aj1aue, myTemM OyJeT pe3ysIbTaT- [B3aUMOJICHCTBHS. [pEIICHUsI HOBOH 3a/1aun
BOJIOPOJTHOM dbopmMynupoBky [nepedopmynuposa |). CtaBst OOMEHUBAIOTCS
e IMHHIIBI. 3aKOHA HUS, YIIPOIIIEHHOTO [y4eOHYI0 3a/1a4y [3HAHUSIMUA MEXTY
OrmpeneneHue [TOCTOSTHCTBA repeckasa TeKCTa, CjHa OCHOBE YJICHAMU TPYIIITBI




OTHOCUTEIIBHOM COCTaBa. BbI/ICJIEHHEM COOTHECEHUS TUIS IPUHSTUS
ATOMHOU Macchl TOJILKO TOTO, UTO YK€  |P((HEKTUBHBIX
XUMUYIECKUX CYIIECTBEHHOH JUIs [A3BECTHO U COBMECTHBIX
5IIEMEHTOB MO pElIeHUs 331a4l  [yCBOEHO, U TOTO, |[peIIeHUH. YdarTcs
taomune J1.1. WHGpOPMAITUH YTO eIle YIIPABIISITH
MeHngeneesa. HEM3BECTHO [OBEJICHUEM
Haxoxnenue [apTHepa
OTHOCUTEIIBHOU

MOJIEKYJISIPHON

Macchl 10 hopmyIie

BEIIIECTBA KaK

CYMMBI

OTHOCUTEIBHBIX

ATOMHBIX Macc

COCTABJISIOILUX

BEIIIECTBO

XUMHUYIECKUX

5IIEMEHTOB.

13 [Maccosas gomst  (2/9 (lowsitie o I IponyKTUBHBIH Bbraucistor YMeT BBIBOAUTE |OLCHUBAIOT Yyarcs VICTIBITHIBAIOT Y4e€OHO-
XMMUYECKOTO MaccoBOH J1071€ YpOK MacCOBYIO JIOJIIO [CIICACTBUS U3 TOCTUTHYTBIH yCTAHABIUBATh U |[TO3HABATEIBLHBIN HHTEpEC
DJIEMEHTA B XMMHU4ECKOTO XUMHUYECKOTO  [MMEIOLIUXCA B [pe3ynbTar. CpaBHHBATh K HOBOMY y4eOHOMY
CII0’KHOM bnemMeHTa (W) B HJIEMEHTA B YCIOBUY 337aull  |BbIiensiorT u [pasHbIC TOUKH MaTepHalTy U Ciocobam
BEIIICCTBE. CJIO’KHOM BEII[ECTBE COCIMHEHUN TTAHHBIX. 0CO3HAIOT TO, YTO 3PCHMUS, NIPEXKIE [pPELICHUS HOBO 3a1auu

U ee pacueT Mo Brinenstor y’)K€ YCBOGHO M [U€M IMIPUHUMATh
hopmyiie (hopMabHYIO 9TO eIlle pEIlIeHUE U JeaTh
BELECTBA. CTPYKTYpY 3384/ |[IOJUICKUT BEIOOpP. YMEIOT
YCBOEHHIO, CIIylIaTh U
0CO3HAIOT CIIBIIIATD APYT
Ka4eCTBO U npyra
YPOBEHb
yCBOEHHMS

14 |Yuctsle 3/9 [[TonsTre o uncToM |Perienne yacTHeIX  ([IpuBOIST OcymectBistior  (CraBsr yueOHyo |Yyarcs OpUEeHTUPYIOTCS B
BEIIECTBA U BEIIIECTBE U O 3a]1a4 - OCMBICJICHHE [TIPUMEPEI [TOVCK U 3a7aqy Ha OCHOBE|apTYMEHTHPOBATH [HPABCTBEHHOM
CcMeCH. cmecu. CMmecu KOHKPETH3aLUsl U [4MCTBIX BEILECTB{BBIACICHUE COOTHECEHUS CBOIO TOUKY CoJep>KaHUU U CMBICIIE

ra3zoo0pa3HbIe oTpaboTka HOBOTO [ cMeceil. JlaroT [HeoOxoanMoit TOTO, UTO YK€  [3pEHHs], CIIOPUTH HCOOCTBEHHBIX IIOCTYIKOB
(BO3IYX, croco0a ACHUCTBUA. [XapaKTEPUCTHKY [MH(OpManny. WU3BECTHO U 0TCTauBaTh CBOIO
[PUPOTHBIN Ta3), CMeceH. Brigensior u YCBOEHO, U TOTO, [[TO3ULIUIO




bkuKue (HedTh) u bopmyaupyoT UTO elle HEBPaXKICOHBIM
TBepble (TOpPHEIC mpooJiemy. HEU3BECTHO. TSI OTITIOHEHTOB
[OPO/IBI, AHAITHU3UPYIOT 00pasom.
KyJIHMHAPHBIE). 00BEKT, BBIICIISIS HuTepecyrorcst

CYILIECTBEHHbBIC U qy)KUM MHEHHUEM
Cuecu roMoreHHEq HeCylIeCTBEHHbIC Y BBICKA3bIBAIOT
U reTepOreHHbIE. - cBoc.

15 |OGbemuas nons (4/9 [[Tonsture 06 Pemenne yueOHoi  |[IpoBoast OcymiectBnstor  |[IpuHUMArOT Bcerynator B CrnenytoT B cBO€il
KOMITOHCHTA 00BbeMHOi ote (¢p)[3a1aun - HOMCK M [pacyeT o0beMa [[IOMCK U MO3HABATEIBHYIO |THAJIOT, esITeTBEHOCTH HOPMaM
ra30BOM CMECH. KOMITOHEHTA OTKPBITHE HOBOTO  |KOMIIOHEHTA BEIJICIICHIE [E]Tb, COXPAHSIIOT [y4acTBYIOT B [IPUPOTOOXPAHHOTO

ra3o0Boil CMeCH. crioco0a JeHCTBUSA. [ra30BOM cMecH [HEO0OXOANMOit ee pu KOJUISKTUBHOM  [[TOBE/ICHHSI.

0 ero HH(OpMAITUH. . BBITIOJTHCHUN 00CYKICHAH

Coctas Bo3yxa 1 00BEMHOIA 11071e |AHATU3UPYIOT yueOHBIX 1po6ieM, yuatcs

[IPUPOAHOrO rasa. 1 HA00OPOT. OOBEKT, BBIICIAS  |ICHCTBHIl, BJIAIETh

Pacuer obnema CYILECTBEHHBIE U [PETryIMpPYIOT BECh|MOHOIOIHYECKOit

KOMIIOHCHTa HECYIECTBEHHBIC [[TPOIIECC UX U TUAIOTHYECKOMN

ra30BOH CMECH 110 MPU3HAKH. BHITIONHEHNA U |(pOPMaMHM PedH B

ero 00beMHOM 1011e BoLIEISIOT 1 YeTKO COOTBETCTBHH C

1 HaobopoT. GopMyIHpYIOT BBINOJIHSIOT rPaMMaTHIECKUM

podiiemy TpeOoBaHUS 1787}
[03HABATEILHON |[CHHTAKCHUYECKUMU
3a1aun. HOpPMaMH POJIHOTO
SI3bIKA.

16 [MaccoBas nons |5/9 [[Tousitue o Pemenne yueOnoi |[IpoBoast 3BiiekaroT CamocrostensHo |C moctatoudoii  (['OTOBHOCTE U
BEIIIECTBA B MacCOBOH J10J1¢ 3a]a4yM - IONCK U |pacyeT MacChl  |[HEOOXOAUMYIO GbOpMyITUpPYIOT  [IOJHOTOM U CIIOCOOHOCTD K
pacTBope. BeiecTsa (W) B OTKPBITHE HOBOTO  [PACTBOPEHHOTO [MH(OPMALIUIO U3  |[T03HABATENBHYIO [TOYHOCTHIO BBIITOJIHEHUIO MIPAB U

pacTBope. crioco0a JeHCTBUS. [BEIIECTBA [0  [MPOCIYIIAHHBIX  |[IE€JIb M CTPOSIT  [BBIPAXKAIOT CBOM  [00s3aHHOCTEH YUCHHKA,
PaCTBOpI/ITeHb u MacCCC pacTBOpa |TCKCTOB ﬂeﬁCTBHH B MBICJIN B OIITUMU3M B BOCTIPUATHU
[pacTBOpeHHOE 1 MacCOBOU Omnpenenstor COOTBETCTBUH C |COOTBETCTBHHU C  [MHpa

BelecTBo. Pacuer nose OCHOBHYIO U Hel. 3agadamMu U

MacChl PACTBOPEHHOTO |[BTOPOCTENICHHYIO YCIIOBUAMU

[pacTBOPEHHOTO BEILIECTBA U MHGPOPMAITHIO. KOMMYHHUKALIHH.

BEIIIECTBA 10 Macce npyrue [TposiBiIsitoT

pacTBopa u MO UKAITHOH FOTOBHOCTb K

MacCOBOH J10J1¢ HBIC PacUeThI C 00CY XK ICHHUIO

[PACTBOPEHHOTO HCIIOJIb30BaHUE Pa3HBIX TOUEK

BEILECTBA U JIPYTHE M STHX HOHSITHIA. 3PCHMUSL.

MOIN(DUKAITMOHHBIC

PAaCUCTEI C




HCIIO0Ib30BaHUEM
DTHUX ITOHSITHIA.

17 |Mpakrudeckas (6/9 (DkcnepuMeHTaTIbH |YPOK HCCIENOBaHMUs [SHAIOT, KaK VYcraHaBnuBaoT  |OLEHUBAIOT YMmeror [ToTpeGHOCTE B
pabora Ne3. bI€ OCHOBBI XUMHUU |1 pediekcuu oOpamarbcsi ¢ [IPUYUHHO- TOCTUTHYTBIN [pPEACTABIATD CaMOBBIPAXCHUU U
«[Ipurorosienue XUMHYECKOU CJIEICTBEHHBIE [pe3yabTar. KOHKPETHOE caMopeain3alu,
[pacTBOpa ¢ [Ipassua OCYI0H U cBsi3u. CTposT Oco3HarT coJepKaHUe U COLMAIbHOM NTPU3HAHUH;
3ajaHHOU GesonacrocTu pu 1a0OpaTOPHBIM |TOTUYECKUE LIENH  |KadeCTBO U cO00IIaTh €r0 B |[OPUEHTALIUS B
MacCOBOM J105Ier pagoTe ¢ enKnMH, 000pyIOBaHUEM [PacCYKICHUIA. YPOBEHB MMUCBMEHHON 1 [0COOEHHOCTSX
[PACTBOPEHHOTO OPIOTHMH 1 CTpyKTypUpyOT  |yCBOECHHUS YCTHOM (hopMe  [conMabHBIX OTHOLICHUH U
BEILIECTBAY. TOKCHAHBIMH 3HAHUS B3aUMOCHCTBUI
BEIIECTBAMU.
18 |[Maccosas nonst (7/9 ([[Towsitre o unctoM [[IpOAyKTHBHBIH [IpoBonAr YMeT BBIBOAUTE |OLCHUBAIOT Yyarcs Oco3HaroT
[IpUMeceH. BELIECTBE U YPOK [pacueTr Macchl  (cIeACTBUA U3 IOCTUTHYTBII YCTaHaBIMBAaTb U |0OTBETCTBEHHOCTb
[IPUMECH. OCHOBHOTO NMEIOLIXCS B [pe3ynbTar. CpaBHHUBATH yeJIoBeKa 3a olIee
MaccoBas 1o BELIECTBA 10 |yCIIOBUM 33Jaud  |BeLaenstoT u pa3HblE TOYKU 6narononyune. OpueHTHPY
npumecH (w) B Macce BELIeCTBa,|JaHHbIX. OCO3HAIOT TO, YTO [3PEHMSL, IPEXKIE [FOTCS HA IOHUMAaHUe
00pasie HCXOTHOTO conepkaiiero |Beioenstor V)K€ YCBOGHO M [deM MPHUHUMATh |[[IPUYHH yCIeXa B yIeOHOI
BELIECTBA. ONIPENICNICHHYIO ((POPMANIBHYIO 4TO eIlle [peLlICHNE U AETATh|IESITENbHOCTH.
OcHOBHOE MAacCOBYIO JIOJIO |CTPYKTYPY 3aJaudl  |[TOJIEKUT BEIOOD. YMEIOT
BemecTBo. Pacuer [puMeceil u YCBOCHHIO, CITyLIATh U
MacChl OCHOBHOTO npyrue 0CO3HAIOT CIBIIATD APYT
BELIECTBA 10 Macce MOI(PUKAITIOH KayecTBO U pyra
BELIECTBA, HBIE PACUETHI C YpOBEHb
COJlepIKalLEero HCIIOJIB30BAHUE YCBOEHHS
OIIPEIEIICHHYIO M DTUX [IOHITUH.
MacCOBYIO JI0JIIO
[pUMeceil U Ipyrue
MOIN(UKAIIMOHHBIE
[pacueTsl ¢
HCIIOJIb30BaHUEM
DTHX MOHATHH.
19 |Pemenne 3agau (8/9 [[TomroroBka K 'YPOK yCBOEHHS [IpoBoasT BoccranasmuBatot |[IpenBocxumarot [Onpenenstor nend. [lorpeObHOCTE B
U ynpakHeHuii KOHTPOJIBbHON HaBBIKOB U YMEHUI [pacyeTsl IO [IPEIMETHYIO pe3ynbTaT u U QYHKIMN CaMOBBIPAXCHUH U
no pabote Nel. 3y4EHHBIM CUTYaLHIO, YpOBEHb y4aCTHHUKOB, caMopeain3aluy,
Teme «Maremaru [TOHSTUSIM. OMHCaHHYIO B ycBOEHHMs (KaKoH [criocoObl COLMAIbHOM NIPU3HAHUH;
YCCKHE PacyeThl B 3agaue, myTeM OyzeT pe3yiIbTaT- [B3aUMOJCHCTBYSL. |OpHEHTAINS B
XFMUT nepedopmyauposa |). Ctapst OOMEHHBAIOTCSI  |[0COOCHHOCTSIX




HU, YIIPOILIECHHOT'O

yueOHyt0 3a71a4y

SHAHUSIMU MCXKIY

COLIMAJIbHBIX OTHOIIEHUH 1

MepecKkasa TeKCTa, ClHa OCHOBE YJICHAMY TPYIIIBI [B3aUMOJIEHCTBHIA
BEIJICIICHIEM COOTHECCHUS TUTST IPUHSITUS
TOJBKO TOTO, 4TO YK€  [3(h(HEeKTHBHBIX
CYIIECTBCHHOH IS [A3BECTHO U COBMECTHBIX
pelIeHus 3a7jaud  [YyCBOEHO, U TOTO, [pelIeHui. YuaTcs
WH(pOPMAITIH qTO eIlIe VIIPABIIATH
HEH3BECTHO [MOBEICHUEM
mapTHepa
20 |Kourpoabnas [9/9 |Maremartuueckue |YpPOK KOHTPOJIS, [IpoBoasT JleMOHCTpUpYIOT |YCTaHaBIMBAIOT |YMEIOT [ToTpeOHOCTD B
pa0oTta [pacyeThl B XUMHU. [OIICHKU U MaTeMaTHYEeCKUe[YMCHUE [IPUIUHHO- [PEICTABIIATh CaMOBBIPKCHUU U
Nel «MaTemaTiy KOPPEKLUH 3HaHUH |pacyeTsl o OTIPEIENSATh THITHl |CIICACTBCHHBIE  |[KOHKPETHOE caMOpeaTn3aIlii,
€CKIE pPacueTHI B XUMAYECKAM  [XAMHYECKIX cBsi3u. CTposIT ~ |collepKaHUE M |COLMABHOM MIPU3HAHNM;
XFMUT) dopmymam. CBsi3¢il. YBEPCHHO |TOTMYECKHUE LIEMH |COO0IIaTh €r0 B |[OPHEHTALINS B
I10JIb3YIOTCS paccyKIeHui MUCbMEHHON 1 [0COOEHHOCTSIX
XUMUYIECKON YCTHOH opMe  |CONMAaNBHBIX OTHOIICHHH 1
TEPMUHOJIOTUEN U B3aHMOICHCTBUH
CHUMBOJIMKOU
Paznen 3. SIBienusi, npoucxoasimue ¢ Beuecrsamu (11 u)
21 |PasneneHue 1/11 TTousTHE O BBOHBIN ypOK - XapakTepu3yroT [Beiouparor [TpuHIMAaIOT PasBuBaroT ICIIBITHIBAIOT yUeOHO-
cMece. pa3acICHUuN cMeceH|lIocTaHOBKA 1 CpaBHHUBAIOT OCHOBAHHS U IMO3HABATCIbHYIO |[YMCHHUE [103HABATEIILHBIN HUHTEPEC
U OUHCTKE yueOHOM 3a1a4u.  [cMecH. KPUTEPHUU IS [eJTb, COXPAHSIOT [HHTETPUPOBATEHCS [K HOBOMY ydeOHOMY
BCIIICCTB. HassBaroT CpaBHCHUS, ee rmpu B TPYIILY MaTepHalry U crrocodam
HexoTtopsie CIIOCOOBI X cepuanu, BBIMOJTHCHUU CBEPCTHUKOB M [pEIICHU HOBO 3a7auu
mpocTeiie pasieneHus.. KIacCU(pUKANUU  [yIeOHBIX CTPOUTH
CIIOCOOBI 00BEKTOB. ecTBui, MPOAYKTHBHOE
pasieneHus 3BiekaroT pEeryIMPYIOT BECh [B3aMOICHCTBIE
cMeceit: HEOOXOMMYIO [POIIECC UX CO CBEPCTHUKAMHU
MPOCEUBAHNE, WH(POPMAIIIO U3 [BBITIOJNIHEHHUS M (M B3POCIIBIMHU.
paszaerncHue cMeceit [POCIYIIAHHBIX  [4ETKO HuTepecyrorcst
IIOPOILKOB JKEJIC3a TCKCTOB PA3JIMIHBIX|BBITIOJIHAKOT qYy>XKUM MHCHUEM
U CepEl, KaHPOB. BrITOTHSI0[TpeOOBaHMS U BBICKA3BIBAIOT
O0TCTavBaHIE, T y4eOHO- M03HABATEIBLHOH [CBOE.
IeKaHTAIWS, MO3HABaTEJIbHBIC —[3a7adM.

eHTpU(YTHPOBaH




ue, paszeneHue ¢ ICHCTBHS.
TOMOIITHO

eTUTEeIbHON

BOPOHKH.

22 |®wistpoBanue. [2/11|@unsTpoBanue B [KomOuHupoBaHubIi [[IpuBoasT Briaensior u CaMOCTOSATENLHO |YMEIOT citymiaTh OPUSHTHPYIOTCS Ha
maboparopu, ObITY[ypoK PUMEPBI (bopMyIUpYIOT (GOpPMYTUPYIOT  |CNIBIIIATE IPYT  [IOHMMAaHWE IPUYUH
U Ha TIPOU3BOJICTBE. WCIIOJIb30BAHUA |[I03HABATENBHYIO [[IO3HABATEIBHYIO |ApyTra ycriexa B y4eOHOI
[TonsiTre o (GUIBETPOBaHUS B|LENb [CJIb 1 CTPOST eSITeTBHOCTH.
(rbTpaTe. PKU3HU eiicTBYS B [TprHIMAIOT IEHHOCTH

JeloBeKa. COOTBETCTBUU C [PUPOTHOTO MHPA.
Hel

23 |AncopOuus. 3/11 [[Tousitue 06 [TpomXyKTUBHBII XapakTepu3yioT |Beiouparot CraBsT yueOHyIO |YdaTcs Oco3HAIOT
a7IcCOpPOLIUH U YPOK a7IcCOpOIIMOHHBIE [Hanboee 3a/lauy Ha OCHOBE|apTyMEHTHPOBATh [0OTBETCTBEHHOCTh
aZicopOeHTax. CBOIicTBa b dekTrBHBIE COOTHECEHUS CBOIO TOUKY yesoBeKa 3a odiee
AKTUBHPOBaHHEIH BEIIECTB. CIIOCOOBI PEIIEHHS {TOTO, YTO Y)K€  [3pEHHs, CIIOPUTH H0JIaronoyyue.
YTOJIb KaK 3a7a49u B N3BECTHO U O0TCTanBaTh CBOIO
BayKHCHUIIIUI 3aBHCUMOCTHU OT  [yCBOEHO, U TOT'0, |IO3ULUIO
a7IcOpOeHT, ero KOHKPETHBIX 41O ere HEBpaKICOHBIM
WCIIOJIE30BAHUE B yCIToBHIA HEM3BECTHO LTSI OTTIOHEHTOB
OBITY, Ha 00pazom
MPOM3BOACTBE U
BOCHHOM [ICITE.

'YcrpoiicTBO
MPOTHBOTa3a.

24 |Muctwwmstous.  [4/11 |Tuctrmsinns kak  [YPOK U3ydeHust [IpuBomsT 3Biekaror Crnmgarot cBoit  |CimgaroT cBOH  |(hopMHpOBaHHE
rpoiecc HOBOTO MaTepuana |[IpuMepbl HEOO0XOUMYIO croco6 JeicTBuUs [crIoco0 ASUCTBUS [TO3HABATENLHBIX
BBIJICTICHUS MUCTIIULINAN  [MH(QOPMAIHIO 3 |C STAJIOHOM. C DTAIIOHOM. HHTEPECOB,
BEIIICCTBA U3 PKITKOCTEH. mpocaymaHHeix  (COCTaBISIOT COCTaBIIAIOT IJIaH [MHTEIUICKTYaIbHBIX H
MKUJIKOM CMECH. XapaKkTepu3yloT [TEKCTOB pa3lIMYHbIX[IIIaH U )51 TBOPYECKUX CIIOCOOHOCTEH
JlucTuinpoBaHHas] KPUCTAJUIM3ALU PKAHPOB. YMEIOT  [[IOCIIEI0BATENbHO|IOCIEI0BATEIbHO [y4aluXCsl
BOJIA U 00JIACTH €€ 10 U BBIOHPAThH CTb JECUCTBHI. CTb JECUCTBHH.

IPUMCHCHHUS. BEITApUBaHue. [00OOIICHHBIC Brocst Brocst
CcTpaTeruu KOPPEKTUBBI U [KOPPEKTUBBI
Kpucrammsanus

WM BHIIIAPUBAHUE.
Kpucramnuszauus u

BbIITAPUBAHUC B

pELICHUS 3a1a41

JIOIIOJITHCHHS B
COCTABJICHHBIC
T1JIAHbI

JIOIIOJTHCHHS B
COCTABJICHHBIC
T1JIAHBI




mabopaTopun
(KpHCTaITU3aTOPBI
1 papdopossle
ALK JUTS
BEITIAPUBAHYS) U
pupoze.

[leperonka HedTH.
HedrenpoyKThl.
DpaKLHOHHAS
[EeperoHKa
PKHJIKOTO BO3TyXa.

25 |[pakrnyeckas [5/11|IkcnepumenTtans [Ypok-npaktukym |HaGmromaror u  |[[IoHMMAOT U [IpenBocxuinatot |[[{leMoHCTpUpYIOT (OpHUEHTUPYIOTCS B
paGora Ne HbI€ OCHOBBI OIMCHIBAIOT aJIeKBaTHO pe3yabpTar u CIIOCOOHOCTB K [HPaBCTBEHHOM
4 «Paznenenue XUMHHU XUMUUECKUE OLICHUBAIOT SI3bIK  [yPOBEHb SMIaTH, COZlep)KaHUU U CMBICIIE
cMeceil» peaxium ¢ CPEICTB MacCOBO# |ycBOoeHHMs (Kakoil [cTpemiieHHe COOCTBEHHBIX TIOCTYIIKOB
[1pasrna [TOMOIIIBIO nHGbOpMAIIH. OyZeT pe3ysbTar- |[yCTaHABJIUBATh
GesonacrocT npu ecrtecTBeHHOTO |Ompenemnstor ). Oco3HarOT TOBEpPHUTENHHBIC
pabote ¢ exxumy, (pycckoro, OCHOBHYIO U KauecTBO U OTHOILICHUS
[ OPIOYHMHU 1 [POJTHOTO) SI3bIKA [BTOPOCTENCHHYIO [YPOBEHBb B3alMOTIOHUMAaHH
TOKCHIHBIMHI U SI3BIKA XUMHH; [MHOOPMALIHIO. YCBOCHUS i
BELICCTBAMA. memaroT BBIBOBI |Y CTAHABIMBAIOT
W3 pe3ysIbTaTOB |[IPUYUHHO-
[IPOBEJCHHBIX  |CIIEIICTBEHHbIE
XUMHUUECKUX CBA3U
HKCIIEPUMEHTOB
26 ([IpaxkTHueckast |6/11{Ixcnepumentans [Ypok-npaktukym |Habmromaror u  [[ToHHMAIOT U [IpenBocxuinatot |[[leMOHCTpUPYIOT |[popMHupoBaHUE
padora HbI€ OCHOBBI OIMCHIBAIOT aJIeKBaTHO pe3yabpTar u CIIOCOOHOCTh K [TO3HABATEIBHBIX
NS «Ouncrka XUMHHU XUMUUECKUE OLICHUBAIOT SI3bIK  [yPOBEHb SMIaTHH, HHTEPECOB,
MOBapeHHOU [peaxIum ¢ CPEICTB MacCOBOH |ycBoeHWMsI (Kakoil [cTpemiieHue WHTEIICKTYAIbHBIX U
COJIN. [1pasma [MOMOILIIBIO WH(pOPMAITHH. OyZmeT pe3yibTaT- [yCTaHABIMBATE  [TBOPUECKHUX CIIOCOOHOCTEH
GesonacrocTu ipu ecTecTBeHHOro |Omnpenesstor ). Oco3HatoT TOBEpUTENbHBIE  |[yyallluXCs
pabore ¢ exxum, (pycckoro, OCHOBHYIO U KaueCcTBO U OTHOIIICHUS
TOPIOMHMI 1 [POJTHOTO) SI3bIKA [BTOPOCTEIICHHYIO [YPOBEHB B3aNMOTIOHUMAHH
TOKCHIHBIMU U SI3bIKa XUMHU; [HH(OOPMALIHIO. YCBOCHHMS st
BELLICCTBAMU ear0T BEIBOLI |Y CTAaHABIMBAIOT
13 pe3y/IbTaTOB |IPUYUHHO-
[IPOBEJCHHBIX  |CIIEJICTBEHHbIE




XUMHYCCKHUX
OKCIICPUMCHTOB

CBsA3HU

27 [Xumuueckue 7/11|[MousTre 0 Ypok ycBoeHHS 3HAIOT 3aKOH  |Beimenstor CrirgaroT cioco6 |YMeroT 6pate Ha [TOTOBHOCTB K

[peaxmum. XHUMHYECKON HAaBBIKOB 1 YMEHHH |COXpaHEHHs 00001IeHHBIN 1 pe3ynabTaT ce0s1 MHULMATHBY [PABHOIIPAaBHOMY
[peaKknuy Kak Macchl BEILECTB [CMBICT U CBOMX JICUCTBUH C|B OPraHU3aLUN  |COTPYTHUUYECTBY
mporecce (dhopMaIbHYTO 3aJaHHBIM COBMECTHOTO
[IPEBpALICHUS CTPYKTYpY 3a/laul. [3TaIOHOM, nelcTBuA
OJIHUX BELIECCTB B YMeIOT 3aMeHATh  [00HapY)XUBAIOT
npyrue. Y ciaoBus TCPMUHBI OTKJIOHEHHUS
TEUCHHS U OTIPEIENCHUSMH  |OTIHYHS OT
[IPEKpalICHUs HTaJoOHA
XIMHAYIECKUX
[peaKIIHA.

28 |[IpusHaku 8/11 [[TpuzHaku [TpoayKTHBHBII HaspiBatoT YMeI0T BBIBOAUTE |CaMOCTOSTENBHO |AIEKBATHO (hopmupoBaHuE
XIMUYIECKUX XIMHAYIECKUX YpOK MPU3HAKT CIICACTBUS U3 (OpPMYTHPYIOT  [UCTIONB3YIOT M03HABATEIFHBIX
peaxumii. peakuuii: XIMAYECKAX  |[IMEIOIINXCS B [M03HABATEILHYIO [PEUECBBIC CPEACTBA[HHTEPECOB,

M3MEHEHUE I[BETA, peaxuuii. YCIOBUU 33Jaudl  [LIeJb ¥ CTPOST  [IUIS AUCKYCCHUM U |[MHTEIUICKTYaJIbHBIX U
BEINTAICHUE 0CA/IKa, AHHBIX. IeicTBUS B ApPTYMCHTAllUd  [TBOPYECKHUX CIIOCOOHOCTEH
pacTBOpeHHE OCyIIECTBISIOT ~ |COOTBETCTBUM C |CBOCU IO3UIMU.  [yUaIHXCS
[1OJIy4YEHHOIO MTOMCK U HEl HTepecyrores
ocajKa, BBIICTICHUE BEI/ICIICHIC qyKHUM MHEHHEM
rasa. HEOOXOIMMOI 1 BHICKA3BIBAIOT

WHGOpMAITHH CBOC

29 [[MpakTuueckast |[9/11IkcnepumenTans [Ypok-npaktukym |O6pamieHue ¢ (BoimesstoT [IpenBocxuinarot |Yuarcs [NOHUMAaHUE IPUYMHBI
pa6ota Ne HbI€ OCHOBBI mabopaTopHBIM |00BEKTH U BpPEMEHHEIE paspemaTh ycriexa B CBOeH ydaeOHOI
6 «Kopposzus XHUMHH 000pYyIOBaHHEM [IPOIIECCHI C TOUKU [XapaKTCPUCTUKU |[KOH(MIUKTHI - eSITeTEHOCTH
METAaJIIOBY» 1% 3pEHUS LIEJIOT0 U [TOCTHIKEHHS BBISIBIISITD,

[1pasma HarpeBaTeIbHBI [JacTel. pe3ynbTara. naeHTH(UIIpOBa
GesonacrocTu ipu MU IPHOOpaMH B|AHAIN3ZUPYIOT Omnpenemnsor Tb IPOOJIEMBI,
pabore ¢ exxum, COOTBETCTBHU C [YCIIOBHS U [10CIIE0BATEILHO[UCKATh U
TOPIOMMHI 1 [paBUIIAMH TpeOOBaHUS 331a4UH|CTh OIICHUBAThH
TOKCHAHBIMH TEeXHUKH MPOMEKYTOUHBIX [aJIbTepHATHBHBIE
BCTIICCTRAMH. 0€30ITacHOCTH. Lenei ¢ yuetoM  |cnocoObl
Habmonenne KOHEYHOTO pasperIeHs
CBOWCTB KOH(IUKTA,




BELIECTB U pe3ynbTara [PUHUMATD
[IPOUCXOAALINX pelLIeHue u
C HUMHU pealn30BbIBATD
. ero
SIBIICHUI
30 |0606menne u  [10/1|[ToaroroBka K Ypok kommekcHoro|[Ipeqnarator [IpumenstoT Onpenesnstor Bcerynator B [MOHUMAaHUE TPUIUHBI
akTyammsamusi |1 |[KOHTpOJIBHOM [IPUMEHEHUS [IpE/ICTaBJIEHUE |METObI [10CJIE10BATENbHO|IHAIIOT, ycriexa B CBOeH yaeOHOIt
3HAHU 10 pabote Ne2. 3HAHWI, YMEHUM,  [MHpOpMAIH 1O [MHQOPMAIIMOHHOTO |CTh Y4acCTBYIOT B e TeNbHOCTH; YMEHHE
Teme «SIBreHM, HaBBIKOB TeMe «SIBleHus, [MouCKa, B TOM [IPOMEXYTOUHBIX |[KOJJIEKTUBHOM  [BECTH AMAJIOT HAa OCHOBE
[IPOUCXOASAIINE C MIPOMCXOAAIINE [IUCIIE C IOMOIIBIO [IeTIeH C YIeTOM  |00CYKICHUU [PaBHOIIPaBHBIX
BELIECTBAMUY C BEIIECTBAMI» |[KOMIBIOTEPHBIX  |[KOHEYHOTO po0JieM, yuaTcsl [OTHOLIEHUH U B3aUMHOTO
B BHUJIE TaOJHILI, (CPENCTB. pe3ynbTara. BIIA/ICTh YBaKEHUS
CXEM, Crpykrypupytor |BHOCST MOHOJIOTMYECKON
SHAHUSA KOPPEKTUBBI U |[M TUATOTUYECKON
OTIOpPHOTO ormonHeHus B |[(hopMamu pedn.
KOHCIICKTa, B COCTaBJIEHHbIE  |YMEIOT CIIyILaTh U
TOM HHCIe ¢ [JIaHbI CJIBIIATE APYT
[pUMEHEHHEM
JApyra
cpencts UKT
31 |Konrpoabnasi |11/1|KonTpons 3HaHui |YPOK KOHTPOJIS, XapakTepu3yioT [YMeroT 3aMeHATh  [OCcOo3Ha0T YMmeroT OIICHUBAaHUE CBOCH
padora Ne2 o |1 |0 TeMe «sBIIEHHMS, [OLIEHKH U XUMUYECKUE TEpMUHBI KaueCTBO U [IPEACTABIIATD yaeOHOI AeaTeTbHOCTH
Teme «SIBreHus, [IPOUCXOMALINE C |KOPPEKLUU 3HAHUN [peaKiuu, UX ONpeAeTIeHUIMU. [yPOBEHb KOHKPETHOE
[IPOUCXOASIIME C BELIECTBAMUY. [pU3HAKHU. 'YMEIOT BBIBOJUTE |yCBOEHHUS. collepyKaHue U
BELIECTBAMUY. [TpuBoasT CJIEJICTBHS U3 OleHUBAIOT cO00IIaTh €ro B
[IPUMEPEI MMEIOIUXCS B TOCTUTHYTBII [MUCbMEHHOH U
crioco0oB YCIIOBHHM 33/1a4Ml  [pe3yJIbTaT yCTHOH popme
paszaeneHus TaHHBIX
cMeECeil.
PedaexcuBnas paza
Paznen 4. Pacckaspl mo xumnu (3 1)
32 Borparoriuecs 1/3 |«Bsigaromuecs 'Ypok uccienopanus (ONUCHIBAIOT YMmeroT BeiOupaTh |CTaBAT ydeOHYHO |V CTaHABIMBAIOT [IPOSIBICHHE
pyCCKHE y4YeHbIe- pyccKHe y4YeHbIe- OCHOBHBIC 3TaITbICMBICIIOBBIE 3a/1a4y Ha OCHOBe|pabouune [TOJIO’KUTEIILHOTO
XUMUKI». O KU3HU OTKPBITUH B €AMHHULBI TEKCTa U |[COOTHECEHUS OTHOLLICHUS, OTHOLLIEHUS K YPOKaM




XUMHKH. U 1eITeIbHOCTH XUMHUH 1 yCTaHaBIMBAThH TOTO, UTO Y)K€  [ydaTcs XMMHH; OIIEHUBaHHUE CBOSH
M.B. JlomoHocOBa, VICHBIX OTHOIIICHUS MEXTY [A3BECTHO U A (heKTHBHO yueOHOMN JAeATeNbHOCTH;
J1.11. Menneneesa, caenaBIIMX 3TU [HUMU. CO3MaI0T  [YCBOEHO, U TOTO, |COTPYAHHUYATh U
A.M. Bytieposa. OTKPBITHSL. CTPYKTYpY 4TO elle CII0COOCTBOBATh

B3aUMOCBSI3EH HEW3BECTHO. [IPOTyKTUBHOMN
CMBICIIOBBIX [IpeBOCXHUIAIOT [KOOTIEpALINHL.
€IMHHI] TeKCTa. pe3yabTaT u [TposBisitoT
YPOBEHb YBaXXHUTEIBHOE
yCBOEHUSI (KaKOH |OTHOIICHHUE K
Oymer mapTHepaM,
pe3ynbTar?). BHUMAaHHE K
ITIIHOCTH
Jpyroro,
a7eKBaTHOE
MEKIIMIHOCTHOE
BOCIIPHSTHE.

33 |Moe mobumoe  [2/3 |[«Moe mo6umoe  [YPOK HCCIIeA0BaHus [3HAIOT HCTOPHIO [AHATU3UPYIOT CaMOCTOATEIBHO |YUaTcs YOEKICHHOCTD B
XHIMHYECKOE XHMHIYECKOe OTKPBITHS, YCIIOBUS U (GopMyIUpPYIOT  [apTyMEHTHPOBATH [BO3ZMOXKHOCTH ITO3HAHMS
BEILECTBO. BEILIECTBO» 00 MOJMy4eHUsI 1 [TpeOOBaHUs [I03HABATEIbHYIO [CBOIO TOUKY [IPUPOJLL, B

OTKPBITHH, 3HaYCHUS 3a71a4n. L[CJIb ¥ CTPOAT ~ [3pCHMS, CIIOPUTH HHEOOXOJUMOCTH
MOTyYSHUH U OCHOBHBIX [TpumenstoT nelcTBUS B OTCTAaMBAaTh CBOIO [Pa3yMHOTO HCIIOIb30BaHUS
3HAUYCHUH XHUMHUYCCKHUX METOJbI COOTBETCTBHU C [[IO3UITHUIO JIOCTI/I)KGHI/Iﬁ HayKu U
BBEIOpPaHHOTO BELIECTB. uH(pOpMaIMOHHOTO [HeH. COCTAaBISIOT [HEBPAXKACOHBIM  [TEXHOIOTHH 1St
XIMHYECKOTO [OVCKa, B TOM TUIaH U LIS OTIIIOHEHTOB  [MaTbHEHIIET0 pa3BUTHS
BEILECTBA. YHCIIE C TIOMOIIBIO [TOCITIEA0BATENHHO/00Pa3OM. eTOBEYECKOTr0o O0IIeCTBa,
KOMIIBIOTEPHBIX  |CTh AeiicTBHi.  ([IoHMMaroT yBa)XKCHUE K TBOpLIAM
CpEICTB. BO3MOXKHOCTb HayKH, OTHOIIIEHHUE K
CTpyKTYpUpYIOT [Pa3ITIYHBIX TOYEK [XMMHUH KaK JIEMEHTY
3HaHMS. 3peHus, HE 00111e9eTI0BEYeCKON
COBIIAIAIOMINX C  |[KYJIBTYPHI
COOCTBEHHO.

34 |Uccnenosanusi B [3/3 |MccnenoBanus B [YPOK HcciienoBaHus [3HAOT HCTOPHIO (OCO3HAHHO CraBar yueOHyrto ([IposBisior yOeKIEHHOCTh B
o0JiacTi o0nacTu OTKPBITHS [TPOU3BOJILHO 3ajavqy Ha OCHOBE[TOTOBHOCTB K BO3MOYKHOCTH MTO3HAHUS
XHUMHYCCKHUX XUMHYCCKHUX XUMHUYCCKUX CTPOST PpEYCBLIC COOTHECCHMUA O6CY)K11€HI/IIO IIPUPO/IbI, B
peaxuuii. [peaxIvii: peakuuii. BBICKa3bIBAaHUS B [TOTO, UTO YK€  [pa3HBIX TOYEK HEOOXO0TMMOCTH

YCTHOH U 3BECTHO U 3pEeHUs U [Pa3yMHOT'O MCIIOJIB30BAHMS
(horocunres; IIICbMEHHOU YCBOCHO, U TOTO, [BBIPaOOTKE OOIIEH|TOCTIKEHNI HAYKH U
¢dopme. Briemsror [4rto erme (TpymIoBoit) TEXHOJIOTUH 1711

ropeHue u




MEIIEHHOE
OKHCIICHHE;
KOpPO3Usl METAJLIOB
U CIIOCOOBI 3aIIUTBHI
OT Hee; IpyTue
peakiy,
BbIOpaHHbIC
yJanmMucs.

1 GOpMYIHPYIOT
mpooJiemy.

'Y cTaHaBIMBAIOT
MPUIHHHO-
CIJICZICTBCHHBIC
CBSI3U.

HCHU3BCCTHO.

OCO3HAIOT
KauyeCcTBO U
YpOBEHBb
YCBOCHUSI.

O3UIINH. YMEIOT
CIIyIIaTh 1
CJIBIIIATE APYT

fpyra.

ManbHENIIIero pa3BUTHS
YEJI0BEUYECKOTIO OOIIIECTBA,
YBOKEHHE K TBOPIIAM
HAYKH, OTHOIIICHUE K
XMMUH KaK JIEMEHTY
00111eYeTI0BEYECKON
KYJIbTYPBI




MeTtoauuecKue mocoOus sl yUUTes:

1. Tabpuensu O.C., OctpoymoB W.I'., Axnebunun A.K. Xumus 7 kinace. BBogsslii kype. YueOHoe nocobue -
M.: Ipocha, 2013.

1. Ta6puensu O.C., Hlumapesa I'.A. Xumus 7 knacc. MeToanueckoe ocodre K MporeeBTHYECKOMY KypCy
Ia6puensn O.C., OcrpoymoB WN.I'., Axneounnn A.K. «Xumus 7 kiracc. BBognslit kypey». — M.: Jlpoda,2012.

1. Ta6puensu O.C., Hlumapera I'.A.. Xumus 7 knacc. Pabodas Terpans. - M.:/Ipoca,2013.

1. Ta6pmensH, O.C. Xumus. 8 k1. : xuMudeckuit skcriepumMet B mkone / O. C. ['abpuensn, H. H. Pynos, B. 1.
Tonkynos. — M.: [Ipoda, 2009.

1. Tabpuensn, O.C. Xumus. 8 k1. : HacToybHas Kaura s yuaurtens / O. C. N'abpuensn, H. I1.
BockoboitaukoBa, A. B. Surykosa. — M.: Jlpoda, 2011.

IVIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUS XUMUHU

ﬂeﬂTeJ’ILHOCTL 06paSOBaTeJ’ILHOF0 YUPCKACHHUSA B 06y‘{eHI/II/I XUMHUHU JOJIDKHA OBITh HalpaBJICHAa Ha JOCTUIKCHUEC
06y‘IaIOH_lI/IMI/IC$[ CICAYIOUX JJUYHOCTHBIX Pe3y/JibTaTOB:

VYvyammuiics T0DKeH:

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTUEM XUMUH U 00IIECTBA; JOCTHKECHUS B
001acTH XUMHUH U KYJIBTYpHBIEC TPAAUIH (B 9aCTHOCTH, HAYYHBIE TPAAUINH) CBOCH CTPAHBL;, OOIIEMHPOBHIC
JOCTH)KEHHUS B 00JIACTH XMMUU; OCHOBBI 37I0POBOTO 00pa3a >KU3HU; TIpaBUja MOBEIEHUS B UpEe3BBIYAMHBIX
CUTYallUsX, CBSI3aHHBIX C BO3ICHCTBHEM Pa3INYHBIX BEIIECTB; CONMUAIBHYIO 3HAYMMOCTE B CoJepkaHue podeccui,
CBSA3aHHBIX C XUMHEW; OCHOBHBIE IpaBa U 00A3aHHOCTH I'pakJaHUHA (B TOM YHCIIE YUAILETocs), CBI3aHHbIE C
JUYHOCTHBIM, IPO(ECCHOHAILHBIM U )KU3HEHHBIM CaMOOIIPEICIICHIEM;

UCNbIMBLEAMb: TYBCTBO TOPIOCTH 32 POCCUICKYIO XUMHYIECKYIO HAYKY W YBaKEHHE K HCTOPHH €€ Pa3BHUTHSI,
YBaXXCHUE U PUHITHE JOCTHXECHUI XUMUH B MUPE; YBAKCHHE K OKPY>KAIOIIUM (YHAIUMCS], YIUTENSIM, POJUTEIAM U
llp) — yMeTI) CJ'Iy]J_[aTI) U CJIbIIIATH napTHepa, HpI/I3HaBaTI> HpaBO KaXXJ10Tr0 Ha COGCTBCHHOC MHCHHUEC U HpI/IHI/IMaTI)
PEIICHNS C YYETOM MO3MIIUI BCEX YIaCTHUKOB; CAMOYBaXKEHHE M SMOLIMOHAILHO-TIOJIOKUTEIHHOE OTHOIIEHHE K
cebe;

NpU3Hasams: IEHHOCTD 3I0POBbBsI (CBOETO U IPYTHUX JIIOJCH); HEOOXOIUMOCTh CAMOBBIPa)KEHHS, CAMOPCATH3AIIUH,
COLIMAJIBHOTO IIPU3HAHUS;

0CO3Haeamsv. rOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTI)) K CaMOCTOATCIIbHBIM IMOCTYIIKAM U )Z[Bf/iCTBPIS[M, MIPUHATUIO
OTBETCTBCHHOCTH 34 UX PE3YJIbTAaThbl, TOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) OTKPBITO BBIPAXAaTh U OTCTaUBAaTh CBOIO
MO3UIUIO U KPUTHYIHO OTHOCHUTHCA K CBOUM ITOCTYIIKaM;

NnpOoABJIANb: ,I[O6pO)Ke.]'IaTCHLHOCTB, JAOBCPUC N BHUMATCIIbHOCTD K JIIOASAM, TOTOBHOCTb K COTPYAHUYCCTBY U J:[py>K6e,
OKa3aHHWIO MMOMOIIN HY>XIAOIHUMCA B Heﬁ; YCTOI\/’I‘II/IBI)IIZ MO3HaBaTEJIbHBIN HHTCPEC, MTHUITUATHBY U
JIF0003HATEILHOCTE B HU3Yy4YCHHUU MHUpPa BEIICCTB U peaKuHﬁ; HCJICYCTPEMIICHHOCTD U HAaCTOMYMBOCTH B JOCTHIKCHUHA
ueneﬁ, TOTOBHOCTB K IPCOJOJICHUIO prZ[HOCTeﬁ; y6e)K,E[CHHOCTB B BO3MOXXHOCTHU IMMO3HAHUA TPHUPO/IbI,
HCO6XO,I[I/IMOCTI/I PAa3yMHOT'O UCIIOJIb30BAHUA JIOCTHOKEHUM HAayKHU U TEXHOJIOTUM 1JIst Pa3sBUTHA O6H_ICCTB8.;

yMemb: yCTAaHABIIMBATH CBSI3b MY IIEIbI0 U3YUSHHSI XUMHH U TEM, JIJISl 4ETO OHA OCYIIECTBISAeTCS (MOTHBAMH);
BBINTOJIHATH MPOTHOCTHYECKYIO CAMOOLIEHKY, PErYIUPYIOLIYIO AKTUBHOCTh INYHOCTH Ha 3TaIle €€ BKIOYCHUS B
HOBBIW BUJI ACSTEIBHOCTH, CB3aHHBIN C HAYAJIOM W3yYeHHUS HOBOTO YUeOHOTO MpeiMeTa — XUMHUH; BBHITIOTHATh
KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aK/II0YaIOLIYI0Csl B KOHTPOJIE 32 IPOLECCOM U3Y4YEHUsI XMMUU U BHECEHUU
HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIHX JTAllaM H CIIOCO0aM H3yUeHHs Kypca XHUMHUH; CTPOUTH KHU3HEHHBIC U
npoQecCHOHATBHEIC TUIAHBI C YIETOM KOHKPETHBIX CONUATBEHO-HCTOPHIESCKUX, TOMUTHYCCKUX U SKOHOMIYECKHX
YCIIOBUI; OCO3HABATh COOCTBEHHBIC IIEHHOCTH U X COOTBETCTBUE MPHHUMAEMbBIM B JKU3HHU PEIICHUSAM; BECTH JUAJIOT
Ha OCHOBE PaBHONPABHBIX OTHOLICHUI M B3aUMHOT'O YBaXKCHUS; BBIACIATH HPABCTBEHHBIN aCIIEKT MOBEACHUS U



COOTHOCHUTbH MTOCTYIIKY (CBOU M APYTHX JFO/ICH) U COOBITHUS C MPUHATHIMU STHYSCKUMHI HOPMAaMU; B MIPEAETaX CBOUX
BO3MOYKHOCTEH MPOTUBOACHCTBOBATH JCHCTBHSM M BIMSHUSM, IPEACTABISIONIUM yIPO3Y JKU3HH, 310POBBIO U
0€e30I1aCHOCTH JIMYHOCTH 1 OOIIECTBA.

MertanpeaMeTHbIMHU Pe3yJbTaTAMU OCBOSHUS BBIITYCKHUKAMU OCHOBHOH IIKOJIBI IPOTPaMMBbI IO XUMUH SIBJISIOTCS:
e  OIpeneNaTh MPoOJIEMBI, T. €. YCTAHABIUBATH HECOOTBETCTBUE MEXK/Y JKEIAEMbBIM U JICHCTBUTEILHBIM;
e  COCTaBIATH CJIOKHBIH IJIaH TEKCTA,
e  BIIQJIETh TAKUM BUJIOM H3JIOKEHHS TEKCTa, KaK ITIOBECTBOBAHNE;
®  TI0J pyKOBOJICTBOM YUHTEIIS IPOBOIUTH HEMIOCPEICTBEHHOE HAOIIOICHHE;

e  II0J pPyKOBOJCTBOM YUHTENS ODOPMIIITE OTUET, BKIIFOYAIOIINI ONMCAaHIe HAOMIOACHHUS, €T0 PE3YIBTATOB,
BBIBOJIOB;

®  HCHOJB30BAaTh TAKOH BH MBICIICHHOTO (MICATFHOT0) MOACIHPOBAHMS, KaK 3HAKOBOE MOJICIIMPOBaHUE (HA
MpUMepe 3HAKOB XUMHYECKHX JIEMEHTOB, XUMUYECKHUX (DOPMYIT); UCIIOIB30BATh TAKOH BUJ MaTepHAILHOTO
(IpemMeTHOr0) MOJCTUPOBAHUS, KaK (PH3MUECKOE MOJICTUPOBAHUE (Ha TIPUMEPE MOJCTHUPOBAHIS ATOMOB U
MOJIEKY);

e  IOJy9aTh XUMHICCKYIO HH(POPMAIIIO U3 PA3THYHBIX HCTOYHUKOB,;

e  OmpenenaTh OOBEKT U ACHEKT aHAJIHM3a U CUHTE3a;

e  OIpeneNsiTh KOMIIOHEHTH OOBEKTa B COOTBETCTBHH C aCIIEKTOM aHAJM3a U CHHTE3a;
e  OCYIIECTBIATh KAUECTBEHHOE M KOJIMUYECTBEHHOE OMHMCAaHNEe KOMITIOHEHTOB 00BEKTa;
e  OIpeneNnaTh OTHOLIEHHs 00BEKTa ¢ APYTUMH 00BEKTaMHU;

e  OIpENeNsiTh CYyHICCTBCHHBIC IPU3HAKH O0BEKTA.

Hpe,[lMeTl-ll)lMl/l pe3yjJbTaTaMHi OCBOCHUA BBIITYCKHUKaMH OCHOBHOM IITKOJIBI IIpOrpaMMBbI 110 XUMHHU ABJIAFOTCA:

e  HCIOJB30BaTh IPH XapaKTEPHCTHKE BEIIECTB MOHATHS: «aTOM», KMOJIEKYJIa», KXXHMHYECKHH 3JIEMEHTY,
«XMMHYECKUH 3HAK, MM CHMBOJD), «BEIIECTBOY, KIIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY», CBOUCTBA
BEIIIECTBY», «XUMUYCCKHUE SIBJICHUS, «PU3HMUCCKHE SBICHUSD», «KOIDDUIIHCHTHIY, «HHICKCHI,
«OTHOCHTEIbHAST aTOMHAS MacCa», «OTHOCUTEIbHAs MOJIEKY/ISIPHASE MAccay, «MacCoBast JI0JIS dJIEMEHTa;
3HATh: MIPEIMETHI M3YUEHHs €CTECTBEHHOHAYYHBIX TUCIUILINH, B TOM YHCIIC XUMHH; XAMHYECKAE CHMBOJIBI:
Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, uXx Ha3BaHWs ¥ MPOU3HOIIICHHCE;

° KHaCCI/I(I)I/ILlI/IpOBaTL BCHICCTBA O COCTABY HAa MPOCTLIC U CIIOKHBIC,
° pas3jrvaTth: TCJia U BCUIECTBA, XUMHUYECKUH DJIEMEHT U MPOCTOC BCUICCTBO,

e  OMNUCHIBaTh: GOPMBI CYIIECTBOBAHHS XUMHUYECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, TPOCTHIE BEIIECTBRA,
CJIO’KHBIE BelllecTBa); TaOIN4HYyI0 opmy Ileprnonndeckoit cucTeMbl XUMUYECKUX JIEMEHTOB; MTOJIOKEHUE
anementa B Tabmure /1. M. MenneneeBa, HCHIONB3YS MOHATHS «IIEPUO, «TPYIIIay, «TTaBHAS HOATPYIIIAY,
«100OYHAS TIOATPYIIAY; CBOMCTBA BEIIECTB (TBEPABIX, KHUIKUX, Ta3000pa3HBIX);

L O0OBSICHATH CYITHOCTb XUMHWYCCKUX SIBJICHU I (C TOYKH 3pCHUSA aTOMHO-MOJICKYJIAPHOT'O y‘{CHI/IH) n ux
NPUHIOUITHAIIBHOC OTIIUYHE OT (I)I/ISI/I'-IGCKI/IX ﬂBHeHHﬁ;

e  XapaKTepU30BaTh: OCHOBHBIC METO/IbI U3YYCHHUS €CTECTBEHHBIX JUCIHUIUINH (HaO0JeHHE, IKCTICPUMEHT,
MOJICJIMPOBAHKUE); BEIIECTBO 110 €r0 XMMHUYECKOU (hopMyJie COTIacHO IJIaHy: KaueCTBEHHBIN COCTaB, THIT
BelecTBa (IPOCTOE WIIH CIIOKHOE), KOTMYSCTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca,
COOTHOIICHHE MACC 3JIEMEHTOB B BEIIIECTBE, MAaCCOBBIC J0JI DJIEMEHTOB B BEIIECTBE (JIJIS1 CIIOKHBIX
BEIIIECTB); POJIh XUMUU (TIOJIOKHUTENBHYIO U OTPUIIATENBHYIO) B )KH3HHU YeJIOBEKa, apTYMEHTHPOBATh CBOE
OTHOIIIEHHE K 3TOU TpodIeme;

L BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO MAaCCy BCIICCTBA U MACCOBYIO JOJIIO XUMHUYCCKOTO 3JIEMCHTA B
COCAMHCHUAX,

®  TIPOBOJUTH HAOIIOJCHHUS CBOWCTB BEIICCTB U SABJICHHHA, IPOUCXOIAIINX C BEIIECTBAMH;



e  coOuogaTh MpaBmiia TEXHUKH 0€30MMaCHOCTH MPH NMPOBEICHIH HAOII0ACHHH 1 Ta00paTOPHBIX OIBITOB.



